














































































































































































































PRESIDENT KEBLER OF NEMA LOOKS AHEAD 
















































































Post-War Developments 


will create new magnet wire problems 
... LET BELDEN WIRE ENGINEERS HELP YOU! 


@ When you come face-to-face with 
post-war production problems, you 
will discover many “bugs” that failed 
to show up in the laboratory models. 


For example—coil windings. If 
you are building relays, motors, 
solenoids, or other types of electri- 
cal equipment for post-war applica- 
tions, you may run into unusual 
coil winding specifications. Clear- 
ances may be too small, slots too 
tight, or corners too sharp. You 


BALANCED INSULATION 
Belden Magnet Wires have Bal- 


anced Insulation. Essential electri- 
cal and mechanical characteristics 
are combined in balanced propor- 
tions, thus reducing rejections due 
to poor insulation. For lowest over- 
all winding costs, specify Belden. 


may encounter unexpected insula- 
tion difficulties. 


Whatever your problem, call in 
a Belden Wire Engineer. Belden 
Wire Engineering Service covers 
all phases of magnet wire applica- 
tion from basic coil specifications 
to production. 

Over a third of a century of tech- 
nical experience is available to you. 
Use it... save time and money ... 


and cut costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMELS AND TEXTILE INSULATIONS 








ila- 


in 
len 
ers 
iCa- 


ons 


ch- 


Ou. 





x TF Tr ww PR Rie 


BALL BEARINGS WILL PUT THEM ASHORE 


Ww wv Ww 


WHEN we make the final assault on Hitler’s 
Fortress Europe an overwhelming armada of in- 
vasion boats, fighting ships and planes will do that 
job. Imagine if you can the millions and millions of 
ball bearings that will be functioning in that greatest 
concentration of mechanical might of all time. 


New recognition has been won for ball bearings 
as a most efficient and economical means of con- 
quering friction, supporting parts that reciprocate 
or revolve. More than that, they simplify de- 


sign, increase accuracy and reduce maintenance. 


Ww Ww Ww 


And New Departure, the world’s foremost man- 
ufacturer of ball bearings, has combined a vast store 
of experience with the ability to get things done 
even under the most difficult conditions. These 
qualities will prove increasingly helpful to all man- 
ufacturers who have bearing problems. A New 
Departure engineer is your shortest road to bearing 


satisfaction. 


New Departure, a division of General Motors, 
Bristol, Connecticut. Nothing rolls like a ball. 
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Headquarters for VARNISHED TUBINGS 
Ne 


STANDARD GRADE... 
Maximum Flexibility — High Temperature — 
recommended where Dielectric is NOT a 
Factor. 


DOUBLE SATURATED... 


Flexible — High Temperature — Dielectric to 
1500 Volts. 


TRIPLE STRENGTH ... 


Flexible — High Temperature — Dielectric to 
3000 Volts — Withstands Rough Handling. 


IMPREGNATED... 
Optimum in Superiority — Flexible — Resists 
High Temperatures, Oils, Acids, Dielectric to 
8,000 Volts — Unequalled for Long Life under 
Most Severe Conditions. 


MIBRAC and HYGRADE ... 


Long Staple Fibre Yarn Varnished Tubings 
are comparable in many ways to Fiberglas 
. .. Dielectric — Tensile Strength — Flexibility 
and Long Life. 


Write today for your Free Card of Varnished 
Tubing with samples ranging from size 0 to 20 to 
fit wires from 032 to .325 inches . . . other valuable 
aids, are the M-R Guide Book of Electrical Insula- 
tion... the Wall Chart with reference tables, elec- 
trical symbols, allowable capacities of conductors, 
dielectric averages, thicknesses of insulating mate- 
rials and tap drill sizes...and the M-R Wax and 
Compound Guide Book... they are full of valuable 
information ... write for them on your letterhead. 


WRITE FOR THEM TODAY 
ON YOUR COMPANY LETTERHEAD! 


Bley © 


Tri ie TU MLC mel aU Lao 
51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


Fibergias Varnished Tape and Cioth A PARTIAL LIST OF M-R PRODUCTS ae Me te te MU eM 
insulating Papers and Twines Fiberglas Braided Sleeving Asbestos Sleeving and Tape P 
Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 
Jeli Ue) el ey) Tallest tes Me LT) Varnished Cambric Cloth and Tape 
Transformer Compounds Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 

ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York 20, N. Y. 
Accepted under the Act of June 5, 1934, at Philedelphie, Pe., authorized July 20, 1934, Vol. 33, No. 4. 
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low-loss Bakelite. Leads are . 
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quests for samples wil 
prompt attention. 
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DC Working 





— TOBE & AMERICAN WAR 
Voltage STANDARDS DESIGNATIONS 


Rating “A” Characteristic “B” 


CN358102 
CN358152 
CN358202 
CN358252 

























SPECIFICATIONS “DP” MOLDED PAPER CONDENSERS 











Gis idncuvarssavesiwnned 001 to .04 MFD 600—1000_ | _CN35A302_| CN35B302 
IIE 5 cos seve sesinvecer See chart at right 600—1000 N35A402_|_CN35B402 











CN35B502 
CN35B602 
CN35B702 


Flash test 3 times rated DC working voltage 

SHUNT RESISTANCE At 185° F— 1000 megohms or greater 
At 72°F—50000 megohms or greater 

WORKING TEMPERATURE RANGE Minus 50° F to plus 185° F 
OPERATING FREQUENCY RANGE. . Upper limit 40 megacycles 


Q at one megacycle—average 20 


Cc 
CN35B802 
CN35B103 























POWER FACTOR...........- At 1000 cycles .004 to .006 | 50— 150 | CN35A303_| CN358303 
DIMENSIONS......0cccceccees 13/16" x 13/16" x 19/64” |__50— 100 | CN35A403_|_CN35B403 
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Diamond G ha tle y¥ a) 


EXTRA MAN TO HELP YOU PLAN 


Helpful advice . . . real service on 


WASHERS, HEAT TREATING, METAL PARTS 


When you sit down to plan your future product cadmium-plated, bronze or stainless-steel .. . 
count the Diamond G man in on your confer- ANS35 series as well as AN940, AN945, 
ences. He has the experience, the “know-how” ANS60 and AN970. 

and the products to help make yours a better 
product for the future. He can be your extra HEAT TREATING of small parts up to 2” x 2 

man to help you plan. that can help you speed your production, re- 


duce rejects and cut costs to rock bottom. 
In many war plants throughout America the 
Diamond G man has helped show production METAL PARTS .. . today the Diamond G 
engineers new ways to speed their output and plant is ready with the most modern equip- 
improve their products. Now. with many plants ment to produce small stampings, flat and 
preparing their products of peace he is ready to coiled springs and many other small metal 
turn this experience toward better products for parts. 
the future. Your local Diamond G man can 


offer you complete service on .. . Take advantage of this service now. Let the 


Diamond G man be your extra man to help you 
WASHERS .. . lock and flat. any type you plan now to make your future products better, 
need from No. 0(1/16”ID) to 242" .. . steel faster and at lower costs. Write . . 


GEORGE K. GARRETT CO. 


1421 Chestnut 8 Philadelphia CS 
DIAMOND G PRODUCTS 
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For safely- maintained control of motorized drives, — 
specifically for motors of 1 to 7% H. P., single or polyphase, 
A. C., 110 to 550 Volts. 


Improved design saves wiring-time and simplifies mainte- 
nance. Front-connected, with open view for inspection of 
contacts and connections. Coil ratings clearly visible: coils, 
contacts and other parts are easily changed. Switch unit re- 
moved or replaced by turning only one screw. Re-set button 
independent of cover. 


Separate-unit construction for each pole, — confining the 


oa 
a 
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Starter with cover removed 


ACROSS -THE-LINE TYPE; THERMAL OVERLOAD 
PROTECTION WITH INTERCHANGEABLE 
HEATERS. UNDER-VOLTAGE PROTECTION OR 
RELEASE. POSITIVE, QUICK MAKE-AND-BREAK 
SWITCHING MECHANISM; STRAIGHT-LINE 
LINKAGE 


arc, excluding dust. This lighter, stronger build of switch re- 
duces impact, conduces to long life. Switching mechanism in 
overload relays is insulated from the bi-metal and heater. 
(Starters are wired for separate coil circuit control for voltages 
other than line, if so ordered). 


Catalog 9-M will inform you fully of this Solenoid Line 
of Starters and Contactors ... Our free Engineering |Service 
will plan arrangements of Arrow-H & H STANDARD Units to 
fit your SPECIAL needs in Motor Control. INDUSTRIAL 
CONTROL DIVISION, 


CE aE SS 
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Complete sets of track insulation for the various 
weights and types of rail are fabricated by Taylor to 
AAR. specifications. Taylor Fibre has high density. It 
will not flow under pressure. It has contributed to the 
success of the automatic block signal system. Taylor 
railroad track insulation includes everything necessary 
for complete rail joint insulation—end posts, bottom 
plates, washer plates, head plates, fish plates, bushings. 
Whatever your insulation problem may be, Take it to 
Taylor. Our engineers will be glad to study your blue- 
prints and make recommendations, without obligation. 


Tough as the hide of a “hippo,” Taylor Vulcanized Fibre is amazing many a skeptical: 
engineer with its ability to stand up under severe punishment. 


Between thousands of rail joints, for example, are track-shaped sections of Taylor 
Vulcanized Fibre insulation. Under the pounding of giant locomotives and heavily- 
loaded cars that ceaselessly beat and flex the rails, Taylor insulation stands up better 
than any other material the railroads have ever tried. 


Yes, Taylor Vulcanized Fibre is TOUGH. And its quality is remarkably dependable, 
too; for it’s produced by the Verifibre Process—Taylor’s name for quality-control. In 
the industry’s most modern plant, every raw material is produced, checked, and veri- 
fied under Taylor control and supervision. 


If you have a problem that might be solved either by Vulcanized Fibre or Phenol Fibre, 
it will pay you to Take it to Taylor. Orders are now subject to WPB allocation. 


TAYVZILOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES 
PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE * PHENOL FIBRE 
SHEETS, RODS, TUBES, AND FABRICATED PARTS 
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THE FIRST OUTSTANDING BRUSHES 
FOR HIGH-ALTITUDE SERVICES 


HEADQUARTERS FOR MOLDED 
CARBONS, GRAPHITES, METALS 
and COMPOSITIONS 


Brushes and Contacts 
(All carbon, graphite, metal, and 
composition types) 
Rare Metal Contacts 
Bearings 
Welding Rods, Electrodes, and Plates 
Brazing Blocks 
Rheostat Plates and Discs 
Packing, Piston, and Seal Rings 
Carbon Regulator Discs 
Sintered Iron Components 
Carbon Pipe, etc. 


. - and what they mean to 


earth-bound electrical equipment 


Not long ago, aviation services at 30,000 feet and up were seriously handi- 
capped by the fact that generator brushes would not last more than a few 
dozen hours. “a 

Today, however, Stackpole brushes, treated with a process developed 
by the Westinghouse Electric & Mfg. Co., are giving outstanding high- 
altitude performance at dozens of hundreds of hours! As of this writing, 
their performance record has yet to be equalled! 

This development is typical of the constant Stackpole engineering 
improvement in brushes for all types of rotating electrical equipment. It 
proves once again that brush problems don’t stay answered. Brushes which 
may have been satisfactory yesterday are rendered obsolete by today’s 
developments. That’s why it pays to check brush requirements regularly 
with the latest that Stackpole engineering may have to offer. 


STACKPOLE CARBON CO., ST. MARYS, PA. 


BETTER BRUSHES FOR TODAY’S JOBS 
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Do Your Machines 


VOLUNTEER 


this Extra Service? 


Production men can safely place a special reliance on 
machines that volunteer this valuable extra service — 
the accurate keeping of a running total on an hour's or 
shift’s or day's production, in terms of strokes, turns, 
pieces, or other performance-units. 

Such specially gifted machines are easy to regulate for 
speed or other mechanical characteristics . . . on the in- 
stant that any deviation from full rated capacity shows 
up in the figure-windows of Veeder-Root Counting 
Devices. Thus your customers are enabled to get out of 
your machines all the service and performance which 
you have designed into them .. . just by having machine- 
operators keep an eye on the Veeder-Root counter face, 


Build VEEDER-ROOT 


and reporting any danger signal to the maintenance 
force. 

This extra utility is easy to design into your machines 
as an integral part . . . for Veeder-Root Devices are com- 
pactly made and easily installed . . . in scores of different 
types for mechanical or electrical operation. Write to 
Veeder-Root Inc., Hartford 2, Conn. In Canada, Veeder- 
Root of Canada, Ltd., Montreal. In England, Veeder- 
Root, Ltd., (mew address on request.) 


COUNTING DEVICES 


into War-Production Machines ...to make their work Count for more 
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Army-Navy “E” 
First Awarded July 27,.1942 ~~ 
Second Award: ‘Star’ Fekruary 


Third Award: ‘Star’’ September = 


STABILITY 


s PERMANENT as the North star, 

AtS1Mace Steatite Insulators are hard, 

strong, rigid... impervious to moisture... 
resistant to heat and cold. 

The stability of ALS1Mac steatite 
ceramics lends rigidity and permanence to 
electronic circuits—affording constancy un- 
der climatic or other operating conditions. 

Our Engineering and Research Staff is 


ready at all times to cooperate in develop- 
ing the most practical design for insulators 
and to aid in selecting the most suitable 
of the numerous ALS1Mac bodies. 
Today for our fighting forces, Tomorrow 
for the miraculous electronic devices of 
Peace... American Lava is pledged to this 
Principle: Production to the highest stand- 
ards... Research to find a better product. 


AMERICAN LAVA CORPORATION 
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CHATTANOOGA 5, TENNESSEE 
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OUT OF TODAY'S RESEARCH 


TOMORROW IS ENGINEERED 


STRUTHERS-DUNN 


5,288 
TYPES OF 


RS 


Each available in 


countless coil combinations 
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A PHOSPHOR(BRONZE 
U1 


RIVERSIDE PHOSPHOR BRONZE is readily obtainable in standard Grades 
of “A” (4.3% Tin nom.), “C” (8% Tin nom.), “D” (10% Tin nom.)? 


RIVERSIDE PHOSPHOR BRONZE is furnished in lead-containing alloys for 


free-machinability? 


RIVERSIDE PHOSPHOR BRONZE is also made for certain purposes in vari- 
ations of nominal Tin content to the extent of 12 different alloys? 


TE 1 A Sei uf 


ae to a wide 


ort; eA ASTM, ‘SAE- AMS, SAE, and 





many individual consumer specifications? 


RIVERSIDE PHOSPHOR BRONZE can be had in wrought forms of sheet, 


strip, round and flat wire, rods, bars, blanks .and circles? 


RIVERSIDE PHOSPHOR BRONZE is available in a wide range of tempers 
from Dead Soft to Extra Spring, and to suit practically any kind of fabri- 


cation? 


RIVERSIDE PHOSPHOR BRONZE has a remarkable combination of char- 
acteristics such as extraordinary strength and toughness, long resilient 
life under flexure, non-rustability, low co-efficient of friction, non-magnetic 
qualities, and great resistance to corrosion and abrasion? 


f 
RIVERSIDE supplies the affirmative answerto these and many 
other questions regarding Phosphor Bronze for strictly indi- 
vidual problems of adaptability to special fabrication con- 
ditions. 

CAUTION! Conservation Order M-43 restricts, with cer- 

tain exceptions, Tin content of wrought alloys to 5.8% 

for other than implements of wor. 


° > ~/ X 
a kines ) 


~ 


A PREWAR booklet “RIVERSIDE PHOSPHOR BRONZE” —— 
tontaining comprehensive information will be sent to 


TITLE 
you if you will fill in and mail the coupon with your HO an nhac } 
letterhead. 
ADDRESS | Strip | Rods | Wire | Bors 
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Producers of these Vital Alloys: (Check) 


PHOSPHOR BRONZE « NICKEL SILVER *« BERYLLIUM COPPER Ween Pheselint Se Nt 
SITY :3 7 Strip Vite) Rod 
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“hk KOVAR 


TRADE MARK 337962, REGISTERED IN U. S. PATENT OFFICE 


... its elements & 


KOVAR 
t ELECTRODES 


ERMETIC seals of Kovar and glass are made in rere 
a wide size range and with single or multiple ee ‘ds eile 
electrodes. Electrodes may be solid or tubular. hans INSULATOR 


The design illustrated uses a vitreous glazed HARD GLASS 
ceramic top, clean in appearance and numbered to 
none each electrode. The Kovar electrodes are 
located in the ceramic and hard glass preform. This 
assembly is then sealed to the Kovar parts by fusing 
the bal glass. 

The seal between Kovar and glass is a chemical 

. ° . : . . KOVAR 
bond in which the oxide of Kovar is dissolved into Pen 
the glass during a heating process. The result, a 
hermetic seal—permanently vacuum and pressure VITREOUS 
tight, effective under the most extreme climatic CERAMIC 
conditions—tropical to stratosphere. 


Kovar IS the answer to permanent vacuum or 
pressure tight sealing. Let Stupakoff help engineer 
YOUR hermetic sealing problems with Kovar. 


Use KOVAR for sealing 


ELECTRONIC TUBES SWITCHES i > 
TRANSFORMERS RELAYS, ETC. : © > GLASS SOLDER, WELD 
RESISTORS INSTRUMENTS aaa OR BRAZE TO CAN 
CAPACITORS GAUGES . 
rag eaten ACHIEVEMENT" 

TRANSMITTERS 


Let's All Back The Attack — BUY WAR BONDS 


Siwee 1097 


FSH WO) OEE 


., LATROBE, PA. 
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Heavy duty 36” 
Monarch lathe 
with Leland Gen- 
erator to supply 
D.C. current for 
operation of mag- 
netic drive clutch, 
at A ee hao 
SLs ee 


CREATIVE ELECTRICAL ENGINEERING 


BACK THE ATTACK — BUY WAR BONDS 
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METALLIC 
RECTIFIERSJZ 
ae 


Copper 
Sulphide 


HE KEY to many a new industrial de- 

velopment is frequently the right appli- 
cation of AC to DC Power Conversion. At the 
heart of many of today’s electrical marvels is 
a BL Metallic Rectifier. Equipment designs once 
believed impossible or impractical are now in 
common daily operation rendering efficient, 
dependable service. 


Selenium 


Are you working on any ideas involving DC 
Power Supplies, Metallic Rectifiers, or Conver- 
sion Assemblies? Our Engineers’ experience in 
solving many such problems is at your service. 
Use it! There is no obligation. 


Write for Bulletin No. 92 giving details on B-L Metallic Rectifiers. 


THE BENWOOD LINZE COMPANY ° ST.LOUIS 3,MO. 


Designers and manufacturers of Copper Sulphide and Selenium Rectifiers, 
Battery Chargers, and D.C. Power Supplies for practically every requirement. 
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, (ually CortD@eC requires that one man out of every 
fifteen employees at the Cannon plant be a full time inspector. He’s 
on our pay roll but he’s working for you. For it is up to him to see 


that anything you might reject never leaves our plant. 

He’s a top bracket man—keen and alert. His kind watches every- 
thing that goes on from receiving room, through parts manufacture 
and assembly up to shipping—farther even, Snooping out possible 
weakness in the field. 


He saves you money—not only in inspection but in lower assembly 
costs, less trouble shooting, repairs and servicing. 


NEW TRAINING FILM ON SOLDERING 


An important training aid “Soldering Tips,” a 25 minute 
slide film with sound, giving step-by-step procedure in 
soldering contacts ...a companion film for “The Quick 
Disconnect,” available on request. Contact your Cannon 
Representative or write direct to the Factory, Dept. A-118. 
Cannon Electric Development Company, 3209 Humboldt 
Street, Los Angeles 31, California. 


CTT 
ELECTRIC 


+ 
= . 
a 


“CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 
REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE DIRECTORY 
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Automatic power control can be no more dependable 
than its relays. That is why the plunger-type mercury 
relay is replacing other types. It is the most dependable 
relay thus far developed for many types of. service, be- 
cause dirt, dust, moisture, temperature changes, humidity 
etc. can not affect its hermetically sealed contacts. 


ADLAKE Plunger-type Mercury Relays are available 
for either quick or time delay action . . . for A. C. up to 
440 volts ...for D. C. up to 115 volts (and higher, with 
outside resistors)... and contact capacity from a frac- 
tion of an ampere to 100 amperes. All operate on the 
same basic principle. All are armored against outside 
impact. All have bermetically sealed mercury to mercury 
contacts which are positive, chatterless, noiseless and arcless. 
For complete data, request bulletin. 


Adiake Relay No. 1040—(for A.C.) 

$s i 24” wide, 2%" projection. 

Ke a 2s acto! normally 

spenor lose Quickortime delay action. 
tact protected by metal armor. 


IN THESE 
AND OTHER APPLICATION 


SIMPLE, UNFAILING, POSITIVE ACTION 


Radio transmission 
Svea eee Dalle 
eit Sh Pe eae ed De 
Heating and ventilati 
controls 
Production line tim 
controls 
Remote and automat 
controls 
Air conditioning contro 
Signals and indicator 
Refrigeration control 
Voltage regulators 
Burglar alarms 
Electric call system: 
Across the line moto 
start switches 
Motor reversing switch 
STD Mar ria) 


De-energized 
Planger P i: +s ing in mercury 
M, Space # ated by S isfilled 
with inert —¢ 


Mercury now fills thimble T, és Animated displays 


completely leveled off and mer- 
cury to mercury contact estab- 
lished between electrodes E and 
EE. Degree of porosity of plug 


Coil C pulhepiseer P down into 

mercu Mercury thus dis- 

placid bi enters thimble T through 

orifice O. Inert on 3 in thim 

> bas not ze escaped through ce- 
ramic plug CP, <- 


Telephone circuits 
Mill and factory servi: 
Navigation buoy flash 


The above and accompanying 
sketches are not mechanical draw- 
ings. They show how Adlake Relays 
work, not construction detail. 


effecting time delay. 


CP determines length of time de- 


TRADE MARK 


lay—and accurately. 


UT Dt eee abe 
Dry cleaning equipmer 
Surgical lighting contro 
Electrolysis preventio: 


X-ray control 


THE Uh it~ ee 


35g t ae 


INDIANA 


NEW YORK :- 


CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS 


18 ELECTRICAL MANUFACTURING 





> . 





eS ot er 








Clear Picture to the Strong Eye 


HIGH DIELECTRIC STRENGTH — Andromeda Nebula was just a 


blur in the sky until an inquiring 
mind and a telescope brought it into 
focus. Electricity was an awesome phe- 
nomenon until someone discovered 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH how to use it. So it goes with all the un- 


exposed realities in nature and science. 

The future of plastics, in spite of 
already-known practical applications 
for them, is still a “blur in the sky.” 
Engineers are getting a closer, sharper 


TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


picture of what can and cannot be ac- 
complished with them. The war has 
accelerated interest and action. But 
most of the work is ahead. The stimu- 
lus often, and logically, comes from 
the prospective user who knows his 
Own requirements ... from you, for 
example. If you'll write and tell us 
these requirements, we'll be glad to 
let you know, or find out, whether our 
type plastics will help. 


SYNTHANE COBPORATION, GAKS, PENNSYLVANIA 


Plan your present and future products with Synthane Technical Plastics 


STABLE OVER A 


WIDE TEMPERATURE RANGE SHEETS © RODS © TUBES © FABRICATED PARTS 


Many More Properties—Combined 





SYNTHANE “Sandwich” Materials 


One of the advantages of Synthane is 
the ease with which it can be bonded 
to other materials to produce a sub- 
stance with the combined advantages 
of the partnership. Bonding takes 
place under heat and high pressure, 
during the polymerization of the Syn- 
thane; it is not a mere joining of two 
surfaces with an adhesive. The result- 
ing combination, therefore, shows little 
or no tendency to delaminate. 


Synthane combinations are familiarly 
known as Synthane “sandwich” mate- 
rials, an appropriate name, for many 
different kinds 
possible. 


of combinations are 


Probably the most widely used com- 
bination brings Synthane and rubber 
together. 


& 


Synthane-Rubber 
Synthane-rubber combinations are ad- 
vantageous where the strength of Syn- 
thane is desirable to back up rubber. 


An interesting application concerns a 
washer used in electrolytic and oil type 
condensers. The washer is placed on 


the end of tin can electrolytic con- 


densers with the Synthane face ex- 
posed to the chemicals to prevent 
deterioration. The can is crimped into 


the rubber to make a tight seal. 


A similar washer is used on “bath-tub” 
condensers. Tough Synthane provides a 
firm seat for a nut which compresses the 


rubber to form a tight joint. 


Combinations of rubber and Synthane 
have been furnished with rubber on one 
side, Synthane on the other; rubber on 
both with Synthane between; 
Synthane on both sides and rubber be- 
tween; and alternate laminations of 


sides 


rubber and Synthane built up to any 
desired thickness. 


There dre many more possible uses for 
Synthane-rubber sandwich materials, 
which we cannot describe because of 
military censorship. There are also many 
important uses for a combination of 
Synthane and Neoprene. 


Synthane-Synthane 


Occasionally two grades of Synthane 
are combined. For instance, in certain 
radio tube sockets, layers of fabric 


and paper base Synthane are combined, 
The paper base has usually better elec- 
trical properties while the fabric base 
added strength where the 
stress is greatest. 


furnishes 


Bobbin heads in the textile industry are 
often made of paper and fabric bases 
combined. The fabric base endures 
rough handling, whereas the paper base 
on the inside of the head provides o 
smooth wearing surface. 


Synthane-Asbestos 


Synthane is wound about asbestos (or 
fibre) tubes and cured in the manufac 
ture of tubing for large fuse cases. 
Synthane adds strength and rigidity to 
the fire resistance of the asbestos or fibre. 


Synthane-Other Materials 


Synthane can be united with a variety 
of materials to produce a variety of 
practical combinations. We have made 
or experimented with other combina 
tions. If you have any combination in 
mind which we have not explored, we 
will be glad to investigate its possi- 
bilities for you. 
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An Important New Publication 


| ENGINEERING HANDBOOK ] 


“MECHANICAL SPRINGS, “heir Cngincering and Design” 





Whether you buy, use or design mechanical springs, this new engineering 


handbook will prove interesting and practical. Its purpose is to collect and 


present charts, tables and formulas upon which the engineering and design of 


mechanical springs are currently based. The material offered represents the 


research and knowledge of the combined engineering forces of the several 


Divisions of the Associated Spring Corporation. Helpful pointers on the selec- 


tion of materials, types of springs, methods of calculation — all appear in 


easy-to-read, simple language. 


A copy will be sent to any executive, engineer, designer, or purchasing 


agent who is interested in Springs. Use the coupon, or request it on your letter- 


head, and address to the nearest Division, or the Division you customarily contact. 


WALLACE BARNES COMPANY 


BRISTOL, CONNECTICUT 


The WILLIAM D. GIBSON COMPANY 


1800 CLYBOURN AVE., CHICAGO 14, ILL 


RAYMOND MANUFACTURING CO. 


CORRY, PENNSYLVANIA 


BARNES-GIBSON-RAYMOND 


6400 MILLER AVE., DETROIT 11, MICH. 
COOK PLANT, ANN ARBOR, MICH. 


DUNBAR BROS. COMPANY 


BRISTOL, CONNECTICUT 


F. N. MANROSS & SONS 


BRISTOL, CONNECTICUT 


CANADA 


The WALLACE BARNES CO., LTD. 


HAMILTON, ONTARIO 





oes DIVISIONS OF ASSOCIATED SPRING CORPORATION 
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(FILL IN NAME OF DIVISION ABOVE) 
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PLEASE SEND THE NEW ENGINEERING HANDBOOK 
“Mechanical Springs, their Engineering and Design” 


CO scsindisiies 
POSITION ‘ acai 
COMPANY 


ADDRESS 


















A circuit breaker must work fast... pass harmless 
overloads without interruption . . . yet when danger 
threatens, it must open the circuit and quench the 
arc—quick! 

Westinghouse *‘De-ion’’ Circuit Breakers do this— 
and protect themselves, too—burns and pits are mini- 


Mn 
ULLAL 





mized, contacts last longer. DEFENDING THE CIRCUIT is the job of 
2. sh is Westi Bi- 
To restore service instantly, once the disturbance metals ai take ase — 
; ; i indicati n together. Threatening overloads 
™ is cleared, simply flip the indicating handle. No cause the Bi-metal to bead, tripping the 
waiting—no repairs—no parts to replace. interrupting mechanism and opening the 


circuit—before any damage is done, 


Protect equipment and circuits with Westinghouse ‘‘De-ion’”’ 
Circuit Breakers. Ratings up to 600 amperes; enclosures for 
nearly every type of service. Call your Westinghouse Repre- 
sentative today. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. J-21297 


STOPPING ARCS COLD is the task of the 
“De-ion” arc quencher . . . consisting of 
parallel metal plates in the form of a grid. 
It draws the arc into the quenching cham- 
PLANTS IN 25 CITIES . —- EVERYWHERE ber, divides it into segments . . . smothers 


it between the plates ... in the space of 
a half cycle. 


““DE-ION‘’’ CIRCUIT BREAKERS 
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Tidatice’s great fleet of airplanes... Army... 
Navy ... commercial ... private... is extensively 
equipped with color-coded Micro Switches. Color- 


coding is accomplished by the use of Plaskon 
Molded Color, which is formed into the switch- 
cover plates so important in all airplane operating 


and control systems. 


Plaskon was chosen for the production of Micro 
Switches because it is hard and tough, holds its 


These are Khe advantages of Plachon Materials for Electrical Designing: 


Plaskon Urea-Formaldehyde 
Compound 

1. Wide range of lightfast hues, 
from translucent natural and 
pure white to jet black. 

2. Smooth surface, eye-catching, 
warm to touch. 

3. Completely resistant to com- 
mon organic solvents, imper- 
vious to oils and grease. 

4. Possesses extremely high 
flexural, impact and tensile 
strength. 

5. Highly resistant to arcing and 
tracking under high voltages 
and high frequencies. 


\e- 


A 





APRIL 1944 





1. 


Plaskon Grade 2 
Compound 


A Plaskon urea-formaldehyde 
of good quality, lower in 
price than regular Plaskon, 
and adaptable to economy 
production requirements. 
High resistance to, and retains 
lustre, surface and color in, 
presence of water, common 
organic solvents, soaps, etc. 
Identical unusual dielectric 
strength and freedom from 
arcing and tracking as regu- 
lar Plaskon. 

Furnished in one shade of 
black and brown only. 


shape, and molds to exact dimensions. It permits 
precision machining to 1/1000 of an inch limits, 
which is essential because of the extreme accuracy 
with which Micro Switches must operate. Each 
permanent, non-fading Plaskon color indicates a 
definite aircraft control operation. And fully as 
important, is the fact that irrespective of weather 
conditions these parts are electrically non-tracking 


and arc resistant. 


Plaskon Melamine 5 
Compound 


1. Assures ample protection 
where water or high humidity 
prevent the use of urea 
compounds. 


2. Exceptional resistance to acids 
and alkalies. Non-porous, 
non-corrodible. 


3. Under extreme conditions of 
heat and humidity, is non- 
tracking, highly resistant to 
arcing, and has high dielectric 
strength 


4. Highest heat resistance of all 
light-colored plastics. 


a> PLASKON DIVISION © LIBBEY*OWENS*FORD GLASS COMPANY 


2137 SYLVAN AVENUE + TOLEDO 6, OHIO 


arties 
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TRADE MARK REGISTERED 


* *« MATERIALS « + 


Plaskon Resin 
Adhesive 


1. Materials bonded by Plaskon 


Resin Glue cannot be sepa- 
rated at glue line—the mate- 
rial fails first. 


2. Plaskon glue line is com- 


pletely moisture-resistant, 
cannot be weakened by mold 
or fungi. : 


3. Maintains its tenacious grip 


in heavy-duty service for 
years, under water, on land, 
in the air. 
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BEARINGS for 


SPEED CONTROL AND VARIABILITY 


A new conception of speed control and variability —all under 
one housing—is demonstrated by this 2 h.p., 472-157 r.p.m. 
U. S. Varidrive-Syncrogear Motor driving a centrifugal pump. 
As the specific gravity of the different liquids changes, the 
speed of the pump is changed by means of a convenient hand- 
wheel. Year after year, SB°Sf" Bearings bring continuous 
service to this unit . . . assure synchronization of gear teeth 
with every change of speed . . . eliminate practically all wear 
on moving parts and are low lubricant consumers. Another 
example of S80S"-on-a-war-job performance. 5530 


SSS INDUSTRIES, INC., PHILADELPHIA 34, PA. 


VARIDRIVE -SYNCROGEAR 


WMotor 


Built by U. S. Electrical Motors, Inc. 
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3 MONTHS IN DAVY JONES’ LOCKER 


a — 4ud this radio still worked! 


For three months, a radio 
receiver and transmitter 
lay at the bottom of_the 
sea. It was part of the 
equipment of a plane that had accidentally 
plunged into the ocean during a test. 

After three months under water, the 
radio was brought up and tested. What 
was found may seem unbelievable, yet it’s 

matter of record. After the sea water had 

sen drained out, the radio set still worked 
perfectly. 
~ Unfortunate as the attendant circum- 
stances of this ‘“‘case history” may be, 
Sitwemthey “afford concrete proof of the invalu- 
" able properties and qualities of General 
Ceramics and Steatite Insulators used in 
this set. 

The fact that Steatite is absolutely im- 
pervious to moisture and has no cold flow 
properties are among the reasons why 
Steatite is specified by the U. S. Army 
and Navy. 

In the widening use of Steatite Insula- 
tors, General Ceramics and Steatite Cor- 
poration. have been prominent for their 
increased produttive capacity as well as 
engineering skill in the development of 
new products and manufacturing methods. 
' If you have a problem involving insu- 
»— lators whether specialized or standard, 
our Engineering Department is ready to 
serve you. 











# 





AND STEATITE CORP. 
KEASBEY NEW JERSEY 
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They wanted wire, tube 
and sheet in 


jt 





...and found the strong, corrosion- 
resistant metals they sought 
among the Inco Nickel Alloys 


Are you looking for metals in ultra-fine sizes for es- 
sential applications today...or for your new products 
after the war? 

Do you want...in addition to the split-hair size 
--.metals with strength, toughness and high resis- 
tance to corrosion? 

Then take a look at these examples of how INCO 
Nickel Alloys can be produced in practically any 







form or size you may want for applications that need a" i i f 

a rustless corrosion-resisting material with high me- [ ; i 

chanical properties... MOSQUITO'S s\ 
STINGER ——-> 


THE WIRE shown in the magnified photo above 
knotted around two strands of human hair is 0.0009” 
thick. A pound would stretch 80 miles. It is a regular 
commercial product of the Driver-Harris Co. 


THE TUBING, smallest ever drawn, is compared 
with a mosquito’s stinger. Outside diameter of this 
nickel tube is 0.0019”; inside diameter, 0.0004”. 
Superior Tube Company produces commercial tub- 
ing in INCO Nickel Alloys as small as 0.010”, outside 
diameter. 


THE STRIP is .00075” thick... one-third the 
thickness of this page. It would take more than 1300 
strips to equal an inch. This nickel strip is made by 
Somers Brass Company for regular commercial use. 





4 
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In addition to their group properties of high strength, 
toughness and corrosion resistance, individual INCO 
Nickel Alloys have specialized properties for appli- 
cations requiring high-temperature strength, special 
hardness, resilience, etc. 

“Tremendous Trifles” a booklet which discusses 
the properties, sizes and forms of 8 INCO Nickel 
Alloys will be sent to you on request. Please give 
Company, Name and Title. Address: 


THE INTERNATIONAL NICKEL COMPANY INC. 
67 Wall Street, New York 5, N. Y. 


| INCO NICKEL ALLOYS 


MONEL - “K” MONEL - “S” MONEL - “R” MONEL 
“KR” MONEL - INCONEL + “Z” NICKEL - NICKEL 
Sheet... Strip... Rod... Tubing ...Wire... Castings 
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IT DOESNT TAKE ANY PARTICULAR SKILL 
TO BALANCE ROTATING PARTS ACCURATELY 









An OLSEN BALANCING 
MACHINE reduces balancing 
to a Simple Production Routine 








4 


INSET — Production Line of Olsen E-O Static-Dynamic Balancing Machines 
for Small Electric Motor Rotors. 


ABOVE — Special Olsen Balancing Machine for Fluid Coupling Assemblies. 








= 





The need for perfectly balanced rotating parts 
is great—the ability to balance them rapidly, 
regardless of size, is often a tough production 
problem to lick. 

Whether it’s the smallest electrical rotor or a 


large engine crankshaft, you will find inherent 


[AN 


simplicity of design, trouble-free operation, and 
constant high accuracy in Olsen Balancing 
Equipment. 

Compare for yourself the overall advantages 
of Balancing with Olsen Equipment. 


Bulletin 23 will be sent upon request. 


TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 


Salancing 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattie 
MINE and SMELTER SUPPLY CO., Denver, Colo. 


Very 


Representatives: 
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AND PHYSICAL TEST- 
ING EQUIPMENT 
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WHAT MAKES A BOMB OR SHELL EXPLODE 
-AT THE RIGHT INSTANT? 


When a bomb or shell explodes is 
just as important as where. Some 
are designed to explode before con- 
_ tact with the target, and some on 
contact. This “‘intelligence’’ de- 
pends upon a little precision device 
called a fuze. If for any reason the 
fuze doesn’t function with split sec- 
ond timing, the shell or bomb has 
either been a failure or accomplishes 
greatly lessened destruction. 


It is because of the unfailing ac- 
curacy of this device that the number 
of “duds” dropped by our flyers and 
fired by our gunners is practically 
negligible. 

Pollak has made over 20 million 
fuzes for the Army and the Navy. 
So well have we done our job that 


the Pollak Manufacturing Company 
has been awarded the Army-Navy 
“E” and four stars. 

Our big job now is to continue 
to turn out this and other vital war 
equipment for the Armed Services, 
but when peace is declared we will 
again develop and produce parts and 
complete products for other manu- 


POLLAK 
PRECISION 
PRODUCTS 








facturers and sales organizations. 
Even now, you are probably plan- 
ning for peacetime manufacture, so 
we suggest that you consider Pollak 
and its large, modern equipped plant 
manned with over 4,000 well trained 
workers to help you with your 
product development and manufac- 
turing job. Call us in to your peace- 
time manufacturing conference now. 
Our executives and engineers have 
much to offer in valuable experience 
and knowledge that can be helpful 
to you. We will be glad to meet with 
you at your convenience. 

Five Army-Navy "E” 
a. awards —the Flag and 
hee “> Four Stars—each of 
which symbolizes six 
months of Exacting 
Service to our Armed 


Forces, have been 
awarded to Pollak. 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING | . DESIGNING - FABRICATING 
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STAMPING SPINNING 


WELDING 


FINISHING MACHINE WORK 
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Les 
“GEARED TO 
THE KEY” 


Bristol Multiple-Spline Socket Set Screws set tighter 
... even in hard-to-reach places... without rounding 
OTR aed at: ae 


Where a small screw is called for ... 
where vibration will be a problem... 
where the fastening point is at an awk- 
ward place — think immediately of the 
screw that’s built like a gear. 


photographic equipment, electrical as- 
semblies, because the multiple-spline 
design (the teeth in socket are geared to 
the key) provides much greater strength, 
permitting more tightening force even on 


The Bristo Multiple-Spline Socket Set screws as small as No. 4 wire size! The 


Screw is specified for aircraft parts, diagram shows why. 


Hex: Key exerts 
outward pressure 
against socket wall; 
screw will round out 
or break. 


Bristo: Key exerts 
inward pressure; no 
danger of rounding 
out or breaking 
socket wall. 


So Briste Multiple-Spline Screws can 
be set tight to hold against vibration, yet 
they can be loosened with a flick of the 
key! See THOMAS’ REGISTER for 
more facts, list of product applications. 
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OU can buy this new postwar 
designed Fairbanks-Morse motor 
now —knowing that it will be just as 
modern —just as efficient—just as up 
to the minute in years to come as it 


is today. 


It is indeed a challenge to the future 
—in efficient motor design. 


@ It is a 40°C. motor. 
® It is a protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 


ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 


FAIRBANKS-MORSE 


P 


| Alerter: 


E 


¥ 
Zt 
| 


Never before has there been 
more stamina — more proteé 
tion— more versatility built into 
a motor housing. A demom 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 24 
Fairbanks-Morse Bidg., Chicago 5, fil, 
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DR 


SAFETY 


INNEAPOLIS-HONEYWELL Oehbeetee Mercury 

M Switches are safe, silent and positive in action. They are 

STURDINESS thoroughly dependable and offer practically no resistance 
to the flow of electricity. Besides their great mechanical 

strength, Con-Tac-Tor Mercury Switches have high current 

carrying capacity and can easily switch and carry electrical 

loads as high as 45 amperes. Con-Tac-Tors have fewer parts, 

which means less cost and less maintenance. You'll find 

literally thousands of applications for Con-Tac-Tor Mercury 

Switches, which are made in a wide range of types, sizes 


5 
) and capacities. Minneapolis-Honeywell Regulator Company, 
; 2810 Fourth Avenue South .. . Minneapolis 8. Minnesota. 


LONG LIFE 
ee ae ag, ee ae 
MERCURY TO ELECTRODE a 4 v » 
MERCURY TO MERCURY | 
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95 to 130 volts. 


input voltages varying from 


QUICK RESPONSE 

Raytheon Voltage Stabilizers stabilize the 
varying input voltage within 2 cycles. Varia- 
tions cannot be observed on an ordinary 
volt meter. 


ENTIRELY AUTOMATIC 


Raytheon Voltage Stabilizers are entirely 
automatic in operation. They require no 
adjustments or maintenance. 


NO MOVING PARTS 


Raytheon Voltage Stabilizers have no mov- 
ing parts . . . Nothing to wear out, thus 
assuring long life. = 


ENDBELL MODEL 


SEND FOR THIS NEW BULLETIN... 


It contains a complete description of how 

the stabilizer operates, its advantages, per- 
formance curves, dimensions and other pertinent 
facts. Simply request Bulletin DL 48-537 and 
your copy will be promptly mailed. 
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The major reason for the popularity of 
Durez phenolics in the electrical in- 
dustry is their electrical properties, 
naturally. Still a second answer may 


be found in their rather amazing adapt- 


ar ayant 
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The designers’ prayers for a versatile 
material were answered 


ability to the hundred and one prob- 
lems which confront any designer. For 
a case in point let’s go outside the 


electrical field. 


This seven-molded-part grenade and 


fuse called for some real designing 


PLASTICS THAT FIT THE JOB 
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ingenuity. And surely the designers’ 
prayers for a versatile material were 
answered with the two Durez pheno- 


lics used. 


The designers had to provide for fast 
production. Grenades are needed in 
enormous numbers. The moldability 
of Durez is a “spark plug” to speedy 
production. Two methods of molding 
were used... a reminder of the many 
advances which have been made in the 


faster molding of phenolics. 


The designers had a worry (with a 
capital W) on their hands when it 
came to tolerances. There had to be 
molded-in threads, internal and ex- 
ternal, and some very exact fits were 
obviously needed. Durez was the an- 
swer, with its moldability to extremely 


close measurements. 


The designers were also up against 
severe service requirements. Grenades 


must work under all conceivable cli- 


matic conditions. Specifications were 
set up for a material with dimensional 
stability between—40° F and+ 170° F 
(there are Durez materials with heat 
resistance up to 450° F) and impervious 


to all kinds of weather. Furthermore, 
the material must not affect the ex- 


plosive with which ‘t is in contact. You 


know why! 


These properties were all imparted to 
the same Durez phenolics which pro- 
vided the desired moldability. 





The designers were up against severe 


service requirements 


All in all, this piece of “bad news for 
the super-race” gives you an idea of 
what can be accomplished when de- 
signer, material manufacturer and cus- 
tom molder pool their talents. We 
welcome your inquiry on all plastic 
material problems and offer the facili- 
ties of one of the Plastics Industry’s 


most experienced technical staffs in 


helping you work them out. Durez 
Plastics & Chemicals Inc., 64 Walck 
Road, North Tonawanda, N. Y. 
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3 STEPS TO BROADER FIELDS OF USEFULNESS 


Cloth is not finished, it has not passed its last frontier. Coupled with the science of 
chemistry and the magic of plastics, cloth is definitely in the material picture of postwar 
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planning. Only woven cloth affords structural and tensile strength with extreme dura 


tate 


bility and flexibility. Cloth drapes, folds, creases, bonds, reinforces, protects, decorates. 


CURRENT HOLLISTON PRODUCTION incuces COATED AND IMPREG. 


NATED FABRICS. . . INSULATING CLOTH BASE . . . SEPARATOR CLOTHS rubber, starch-filled, 


- Saat glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
in the three major steps of specialized doth freat-— : PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 


: : bei te: waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
ment, Impregnoting, Filling, and C : CLOTH, impregnated waterproof, opaque, translucent or light proof. 


We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements, 
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CLOCKS TO CARTRIDGES 


Clocks were but one of hundreds of consumer 
and industrial products into which Western Brass 
flowed to serve a world at peace. Now—serving 
the United Nations in their drive to restore 
peace—Western Brass and other copper alloy 
metals are pouring into war industries in tremen- 
dous quantities from our mills at East Alton, Ill., 
and New Haven, Conn....If you are making 
post-war plans, we will welcome the opportunity 
to assist you. 


ante NUoslown 
PRODUCTS 
Niel BRASS MILLS 
Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 


BRASS e BRONZE «© PHOSPHOR BRONZE e NICKEL SILVER ¢ COPPER 
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INSULATING VARNISHES 


To Meet All 


No matter what type of coil you 
manufacture, you will find a DOLPH 
Insulating Varnish to meet your re- 
quirements. The reason is this—For 
over a third of a century, we have 
specialized only in the manufacture of 
electrical insulating varnishes and com- 
pounds. Through our vast experience, 
we have developed several hundred 
different varnishes and each particular 


Coil 


Requirements 


grade is Formulated to doa specific job. 

Perhaps you do not know just what 
type of varnish to specify for treatment 
of your newly designed units. As we 
maintain a fully equipped laboratory, 
we are confident no matter what your 
problem may be, we can help you. 
There is no obligation, so why not let 
us assist you? 


JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


1686 EMMETT STREET 


NEWARK, 5, NEW JERSEY 
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Solenoid Plunger 
operates double break 
contacts with straight up- 
and-down motion. 


Accessible 
Terminals 


Double Break 
Cadmium Silver 
Alloy Contacts 


Solenoid 
Plunger 


Arc hood enclosing the con- 
tacts provides unusually com- 
pact construction with plenty of 
wiring space at top, bottom, 
sides. A-B solenoid starters will 
interrupt at least ten times the 
maximum horsepower rating of 
the starter. Write for “The Story 
of the Solenoid Starter.” 


Allen-Bradley solenoid starters are trouble- 
free because they are so simple, The double 
break, silver alloy contacts require no main- 
tenance. There are no pins, pivots, bearings, 
hinges, or flexible jumpers to gum up, stick, or 
corrode. They are good for millions of trouble- 
free operations. Send for Bulletin 709 today. 
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Automatic Reversing Multispeed 
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Wolor Stator Enclosures... 


For Every Type of Service 


a 


7. can find the correct type of enclosure in the 
Allen-Bradley starter line for any application. 


The general-purpose enclosure, specified for 
most installations, is sheet steel .. .“bonderized” 
...to provide a rust-resisting undercoat for the 
baked enamel finish. The adhesion and durability 
of the enamel surface is tremendously increased. 
Infra-red lamp ovens are used for hardening the 
enamel top coat. 


Enclosures for special applications are made of 
cast iron or sheet steel, depending upon the hazard 
encountered. Live rubber gaskets, machined fit 
between cover and base, wide machined flanges, 
or bolted covers provide full protection under 
various service conditions. 


The two models for wall or pedestal mounting 
were designed specially for machine tool applica- 
tions. They help improve the appearance of ma- 
chine tools by making streamlining possible. 
Contactors, relays, pilot controls, etc., are avail- 
able in the same safe, practical, and carefully 
engineered enclosures. 


ALLEN-BRADLEY COMPANY 
1316 S. Second St. 
Milwaukee 4, Wis. 
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Proves non-fray feature 
of new BH Fiberglass 
Sleeving 


New, BH Extra Flexible Fiberglas Sleeving will 
not fray, even under severe conditions. You can 
prove this right at your desk. It’s easy as snub- 
bing out a cigarette. Here’s how: 

Write us for a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 

Hold short pieces of both BH Fiberglas Sleev- 
ing and the usual saturated sleeving between your 
thumb and index finger, and snub the ends of 
both sleevings against your desk, similar to the 
way you would snub out a cigarette. Do this five 
to ten times, pressing hard. 

BH Flexible Fiberglas Sleeving will spread 
slightly under this pressure, may fuzz a little, but 
will not fray. The usual saturated sleeving will 
break down at the edges and separate. 

Continued snubbing will not noticeably affect 
the BH Extra Flexible Fiberglas Sleeving, whereas 
the saturated sleeving will readily unravel and 
become progressively worse. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all/BH Sleeving and 
Tubing—is non-inflammable. 
All sizes from No. 20 to 54”, inclusive, are avail- 
able. Write for samples of this radically new and 
fe different sleeving today—in the sizes you desire. 
THIS-NOT THIS Seeing is believing! Bentley, Harris Manufactur- 
ing Co., Dept. M, Conshohocken, Pa. 


% NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
., . VARNISHED TUB $e SATURATED AND NON-SATURATED SLEEVING 
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Conshohocken, Penna. 
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What Aluminum Alloy 


are you feeding your 


eS 


Aleoa Alloy 11-S, known as “free-cutting 
aluminum”, was once the standard of many 
companies for their screw machine products. 
Then the necessities of war, and the need for 
maximum output of metal, made it necessary 
to limit the number of alloys produced. The 
high strength, but slower machining, 17-S was 
one of the alloys retained. 

Today, production of aluminum has in- 
creased to a point where we are again in a 
position to offer Alloy 11-S. Here is a means, 
then, if the higher strength of 17-S is not 
required, of boosting the output of your screw 
machines: Change over to Alcoa Alloy 11-S. 


screw machines? 


TYPICAL MECHANICAL PROPERTIES 


Yield Ultimate Elongation Shearing 
Strength Strength | = % in 2” 


Alley 


1S | (40,000 62,000 | 22 ; 
11-$ | 42,000 49,000 | 14 30,000 


Using 11-S or 17-S—all of the usual ad- 
vantages of aluminum are, of course, retained. 
You get three times as many pieces per pound, 
compared to the heavy metals. Resistance to 
corrosion is inherent in the metal. Aluminum 
requires no expensive plated coatings, but 
there are a number of Government-approved 
finishes for aluminum. For more complete 
data, write ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 
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Babbitt Lined 
BEARINGS 


SLEEVE TYPE Designers of the postwar automobile may worry about the 



























BEARINGS lines of their new car . . . or synthetic rubber versus 
natural . . . or the thousand and one new developments 
Paiey meager 8 that have come as a result of the present conflict. There is, 
Sheet Bronze Bearings however, one worry that they can forget. . . and that's the 
Sheet Bronze et type of bearings to use in the engine. Years of research 
ee alaenen and practical tests have definitely proven that babbitt lined 
Steel ond Bronze Bearings bearings deliver the best all around performance for 
Sem internal combustion engines. 
Self-Lubricating Bearings 
Saree The dual construction of this type of SLEEVE BEARING 
Bronze Bors provides conformability to the shaft . . . resistance to 


Bronze Castings 





pounding . . . smooth, quiet performance at high speed. . . 
exceptionally long bearing life, and excellent running-in 


Any Type properties. 

Any Size Babbitt Lined Bearings are ideal for a wide variety of 
. applications. They are “tailor made”’ in the sense that you 

Any Quantity have a wide range of alloys to select from in the babbitt, 


and a choice of backing material—either bronze in any of 
the various alloys, or steel. Why not permit a Johnson 
Engineer to study your bearing problems? He can easily 
advise you on the correct type of bearing for each appli- 
cation. There is one located in the cities listed below 
ready to serve you. 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago « Cincinnati « Cleveland - Dallas 
Detroit : Kansas City - Los Angeles - Minneapolis - New Castle - New York ‘ Newark « Philadelphia 
Pittsburgh - St. Louis * San Francisco « Seattle 


OHNSON @@™® BRONZE 


v2 
SLEEVE BEARING Ge HEADQUARTERS 
570 §..MILL STREET NEW CASTLE, PA. 
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TRADE-MARK 


Vinylit 


Flame Resistance 


Non-flammable wire and cable insulation may not 
be as vital on your installations as on a warship. 
But the insulation that has demonstrated this 
property in battle, and has come through, de- 
spite flame, corrosive brine, oil and grease, may 
be worth your careful consideration. 

VINYLITE plastic wire and cable insulation will 
not support combustion. It is non-oxidizing, and 
highly resistant to abrasion. It is also resistant to 
acids, alkalies, oils, greases, and common solvents. 
It can be made in a wide variety of colors. 

What do these properties mean to you? Insu- 


AN IMPORTANT INSULATION 
REQUIREMENT FOR YOU? 


lation safety in central stations and industrial 
plants? More dependable insulation for power 
and lighting circuits? Oil and water-resistant 
portable cords? Easier identification of circuits? 
Write Department 17 for technical information 
on the properties, advantages, and broad range 
of usefulness of wire and cable insulated with 
VINYLITE plastics. 
Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


30 East 42nNp STREET New York 17, N. Y. 


Plastics 
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Maximum Performance 
Under ALL Conditions 


You can always expect the fullest measure 
of performance from Ohmite Rheostats and 
Resistors. Because, they’re made extra sturdy... 
to provide accurate resistance-control day after 
day under the most critical operating conditions. 
This dependability has been time-proved in electronic 
and electrical equipment in all types of aircraft and in the 
tools of production. Ohmite Engineers are glad 
to assist you On any resistance problem: 
Approved Types for Army and Navy Aircraft. 


Send for Catalog and Engineering Manual No. 40 


Write on company letterhead for this helpful 96-page guide in the selection 
and application of rheostats, resistors, tap switches, chokes and attenuators. 


OHMITE MANUFACTURING CO. 
4804 FLOURNOY STREET — CHICAGO 44, U.S.A. 
Foremost Manufacturers of Rheostats — Resistors —Tap Switches 
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Vinylit 


Flame Resistanc 


Non-flammable wire and cable insulation may not 
be as vital on your installations as on a warship. 
But the insulation that has demonstrated this 
property in battle, and has come through, de- 
spite flame, corrosive brine, oil and grease, may 
be worth your careful consideration. 

VINYLITE plastic wire and cable insulation will 
not support combustion. It is non-oxidizing, and 
highly resistant to abrasion. It is also resistant to 
acids, alkalies, oils, greases, and common solvents. 
It can be made in a wide variety of colors. 

What do these properties mean to you? Insu- 


AN IMPORTANT INSULATION 
REQUIREMENT FOR YOU? 


lation safety in central stations and industrial 
plants? More dependable insulation for power 
and lighting circuits? Oil and water-resistant 
portable cords? Easier identification of circuits? 
Write Department 17 for technical information 
on the properties, advantages, and broad range 
of usefulness of wire and cable insulated with 
VINYLITE plastics. 
Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


30 East 42np STREET New York 17, N. Y. 


Plastics 


42 


ELECTRICAL MANUFACTURING 





Maximum Peslasmeniic 
Under ALL Conditions 


You can always expect the fullest measure 
of performance from Ohmite Rheostats and 
Resistors. Because, they’re made extra sturdy... 
to provide accurate resistance-control day after 
day under the most critical operating conditions. 
This dependability has been time-proved in electronic 
and electrical equipment in all types of aircraft and in the 
tools of production. Ohmite Engineers are glad 
to assist you On any resistance problem. 
Approved Types for Army and Navy Aircraft. 
a PAC 7s 
bi Send for Catalog and Engineering Manual No. 40 


(©) Hl INA’ I alg IE Write on company letterhead for this helpful 96-page guide in the selection 
CE and application of rheostats, resistors, tap switches, chokes and attenuators. 


NE i OHMITE MANUFACTURING CO. 
: 4804 FLOURNOY STREET — CHICAGO 44, U. S. A. 
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When she drops her nickel in the juke box, 
she never thinks about the motor that turns 
the table or changes the records. All she 
wants is her money’s worth, in music. 

How dependably she gets it rests largely 
on the small motors that furnish the power. 
If they’re “Smooth Power”, neither she nor 


the maker of the juke box need worry. 
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“Smooth Power” motors start instantly, at- 
tain speed quickly and run as smooth as silk. 

We've been making these powerful, com- 
pact motors for years. They're driving such 
varied devices as record changers, tape re- 
corders and intricate control systems. What- 
ever type of service they're doing, you can 
be sure they answer promptly to every order. 

Right now, War demands take all of our 
manufacturing capacity. But our engineers 
have time available to study your present or 
future needs, and make suggestions for the 
right “Smooth Power” motor for your par- 
ticular job. Let’s talk it over. 


THE GENERAL INDUSTRIES COMPANY 
Elyria Ohio 
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American Phillips Screws are saving an average of 50% of war-production 
assembly time for two reasons: 
1. Faster Driving Methods. The snug fit between the Phillips bit point and 
the tapered Phillips recess prevents the driver from slipping out of the recess, 
and permits change-over to electric and pneumatic driving, greatly decreasing 
the driving time over the slower hand-driving method. 


2. No Spoiled Work. The non-slipping feature eliminates spoiled work and 


gue vt lost-time accidents. Every screw is driven-up straight and tight. 
wer cant access These substantial savings in time and materials make American Phillips Screws 
ED OR ApERED a a ie 
aire urs we the fastest method of war production screwdriving under any conditions. And when 












we return to peacetime production, these savings will lower the over-all 
cost of screw-driving assembly. 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 





A. American Phillips Ma- 











American Screw Com- chine Screws. 
pany manufactures a B. American Phillips Wood 
complete line of Phil- Screws. 










lips Recessed Head 
Screws, in a full range 
of sizes, and with all 
styles of heads. 


¢. American Phillips Hard- 
ened Self-Tapping Sheet 
Metal Screws. 


D. American Phillips Stove 
Bolts. 
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A Simple File 
to save you time, 
trouble and dollars... 


Among the manufacturers listed above is all the experi- 
ence necessary to satisfy the most critical engineer in the 
application of porcelain insulation. Raw materials are 
abundant. The extensive properties and performance of 
porcelain insulation are specific. Time has tested these 
materials in thousands of applications. 

Down thru the years, thousands of dollars have been 
spent in research and development. But the experiment- 
ing has been done—AND PAID FOR. If porcelain 
insulation can do it, why pay more? 

Tear out this page for your file on materials. Any 
manufacturer listed above is an excellent source of de- 
tailed information on porcelain insulations. Write, wire 
or telephone for immediate help on porcelain. 


*These sponsors are members of the 


ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 
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ANOTHER DOW SERVICE... FORGINGS <«% 


Dow Fabricates as Well as Produces Magnesium 


@ Another production burden is lifted 
from the shoulders of war-worn indus- 
trial America. As developers of Dow- 
metal Magnesium Alloys, Dow proudly 
accepts the responsibility of producing 
in its own shops, structurally stronger, 
lighter and more uniform forgings. 


In cooperation with your production 
and engineering staffs, you will find 
that Dow will work wholeheartedly 
with you in the production of Mag- 


nesium forgings that require less 
machining, have cleaner surfaces and 
exceptional dimensional accuracy. 
For parts that you are now processing 
or those that are still ‘‘on the board,” 
Dow forging engineers and service 
are at your immediate command. 


Investigate the possibilities of the 
many new magnesium alloys and 
Dow forging service. They may be the 
answer to your forging problems. 


MAGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston «+ Philadelphia + Washington 
Houston + San Francisco 


Cleveland + Detroit + Chicago + St. Louis 
los Angeles + Seattle 





“Simplified Printmaking’ —explained 


A comparison will help do this quickly. 


You probably are familiar with blue- 
printing—with its water and potash 
baths, driers, plumbing connections, and 
multiple controls. 


In an Ozalid machine all of these are 
eliminated. Printmaking is simplified. 
You turn out whiteprints of your engi- 
neering drawings, charts, letters in one 
continuous operation which incorporates 
EXPOSURE and DRY DEVELOPMENT. 


OzaLip Dry DEVELOPMENT is the 
big difference when you compare proc- 
esses. 

It is responsible for the exclusive 
“printmaking extras” you receive . . . for 
compact machine design . . . and the fact 
that the operator can be you or anyone. 


Facts About 
“Simplified Printmaking”: 
1. You can use a complete line of pa- 


pers, cloths, and foils—an impossibility 
with “wet” or “semi-dry” methods. 
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With Ozalid you can produce prints hav- 
ing black, blue, or maroon lines on a 
white background. 

You can make transparent duplicates 
which may be used . . . in place of valu- 
able originals in subsequent print pro- 
duction ... or by draftsmen to save time 
when making design changes. 

And you can reclaim soiled or worn 
originals by making foil duplicates. 


2. You process all Ozalid materials in 
the same manner. No solutions to 
change. No “stops” in production. 


Be You can use cut sheets as well as roll 
stock ...thus you can eliminate trim- 
ming waste by ordering materials the 


size of your originals. 


How to Save Time, Labor, 
and Materials 


If you have already installed expensive 
blueprinting equipment, you can add an 
Ozalid Dry Developing unit which, when 
used with your present printer, will give 
you all of Ozalid’s advantages. 


If you’re being slowed down by inade- 
quate equipment, order an Ozalid White- 
print machine. There’s one for every pro- 
duction requirement. You can rely on it 
for all your printmaking. 


Write for catalog and samples of Oz- 
lid whiteprints today. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
Johnson City, New York 


OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 
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Galle, ie accuracy 


puts 440 coils into a %-inch lamp* 


Above ore Herzog 
ture lamps — the 
Callite filaments are 
ified to show 


*Height: 1/, 
Diameter: 1 


Volts: 27 


a 9 


A SHINING EXAMPLE Of incredible accuracy is the tiny Sol-Rex Lamp, a 
minute part of the Norden Bombsight, in which Callite filaments, “‘moly”’ 
wire supports and lead-in wire are used by the Herzog Miniature Lamp 
Works of Long Island City. 


nsive 
id an 
when 
| give Corps and Ordnance Departments for illuminating dials or as indicators, 


THESE SPECIALISTS make even tinier lamps used by the Air Force, Signal 


in which Callite components contribute accuracy — and long life. For qual- 
me ity in lamp And tube components, consult Callite Tungsten Corporation, 
’ pro- 547 Thirty-ninth St., Union City, N. J. Branch Offices: Chicago, Cleveland. 
on it 

CHECK CALLITE'S FAMOUS FOUR ¥ Precision production. y Practical engi- 


neering help. y Consistently prompt delivery. y Top quality at a fair price. 


- Specialists in the manufacture of hard glass 
e leads, tunsgten and molybdenum wire, rod and 
. ca sheet, formed parts, and other component parts 


for electronic tubes and incandescent lamps. 
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WILL YOUR PRODUCT NEED 


A BEAUTY TREATMENT? 


Any beauty specialist can tell you the importance 
of thorough cleaning of the pores of the skin for 
lasting beauty and every industrial chemist and 
metallurgist knows the importance of proper 
cleaning of basis metals prior to plating, finish- 
ing or coating . . . the pores must be relieved of 
all inorganic dirts by special cleaning methods 
and individually formulated compounds which 
produce a chemically and metallurgically clean 
basis metal or blistering, peeling or other blem- 
ishes are sure to appear. 


In order to keep ahead of the times MAC DERMID 
INCORPORATED chemists and engineers have 
developed over fifty formulations of METEX, 
ANODEX and METALEX compounds for faster, im- 
proved cleaning. Many of these compounds are 
in daily use speeding up war production—others 
are particularly adaptable to,post war planning 
—all are formulated for positive, guaranteed 
results . . . Let a MAC DERMID INCORPORATED 
service engineer show you the compound devel- 
oped for your present or post war production. 


Compounds and Equipment for Metal Cleaning 


PEK 


Bee ee ee oe ee 


WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK 
Udylite Corp. 
(L. 1. City) 


DETROIT 
Udylite Corp. 
Wagner Bros. 


CHICAGO 
Udylite Corp. 


Geo. A. Stutz Mfg. Co. 


CLEVELAND 
Udylite Corp. 
McGean Chem. Co. 


$T. LOUIS 
LaSalco, 


Incorporated Supplies Co. 
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TORONTO—CAN. 
Clark Industrial 
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Sizes 1 to 1000 K-w. 


Burke A.C. Engine Type Synchronous 
Generators. Sizes 25 to 1000 K. W. 


Burke A.C. Bracket Type —— 
Generators with belted o: direct con- 
nected exciters. Sizes 1 1 1000 K.W. 
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Hepplewhite won fame on design alone. Others could use 
equally good wood and cut just as good dowels and dovetails. 
But in today’s competition you can and must back better design 
with superior materials tailored to the function of your products. 


Chemicals have been tailored into dozens of plastics and each 
like Formica laminated plastic into many grades with differing 
properties which make them exceptional for specialized use. 


The strength, machineability, dielectric properties, stability of 
dimensions, moisture and acid resistence of Formica have caused 
its wide application in communications and other electrical uses. 
Now is the time to inquire about the interesting properties recent 
Formica research makes available for your post war products. 


FORMICA INSULATION COMPANY. 
4638 Spring Grove Avenue 


CINCINNATI 


32, OHIO 





MODEL NO. 1632 I grake 
tticlon @ Triple shielding throughout, Steel 
outer case, steel inner case, plus 


CONTINUOUS COVERAGE — 100 KC. TO 120 MC. e ALL FREQUENCIES FUNDAMENTALS copper plating. 


A complete wide-range Signal Generator in keeping with the 
broader requirements of today’s testing. Model 1632 offers accu- 
racy and stability, beyond anything heretofore demanded in the 
test field, plus the new high frequencies for frequency modulated 
and television receivers, required for post-war servicing. Top- 
quality engineering and construction throughout in keeping with 
the pledge of satisfaction represented by the familiar Triplett 
trademark. j ai 
Of course today’s production of this and other models go for @ All coils permeability tuned. Litz - 
war needs, but you will find the complete Triplett line the answer Pre, ,vound, Wuppreensted against 
to your problems when you add to your post-war equipment. 


ELECTRICAL (222 — | INSTRUMENT (0. 


BLUFFTON vem) OHIO * * * aaEeb castes Mele eh om 


cased in aluminum shield. 
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How to cut 
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through Bronze 
Repair Welding 






“ 






{ 

| 

| 
Time and time again Bronze repair welding has come to the rescue when impor- 
tant production equipment has suddenly failed. Repairs, measured in hours, have 







saved days, weeks, even months required for replacement. The value of such 
proved, reliable emergency service is incalculable. As the few case histories shown . 
on these pages indicate, repair welding with Tobin* Bronze, “997” (Low 













Fuming) and other Anaconda Bronze Welding Rods saves time and expense in 
putting broken parts back into service ... no matter how large or how small. 
Other examples are shown on the following page. *Trade-Mark Reg U.S. Pat. Oif. 


THE AMERICAN BRASS COMPANY : General Offices: Waterbury 88, Conn. 





Exits ALL) Mee ukekalabhleeabL LAL 


errr eep seers eee 





«DO 


To fully appreciate the time and cost savings 
made possible through Bronze welding, the 
following advantages should be kept in mind: 

Bronze welding saves preheating and anneal- 
ing time, oxygen and acetylene. 

Lower temperatures reduce the possibility of 
warping or cracking—many parts can be welded 
without dismantling the machine. 

No serious stresses are set up and parts can be 
returned to service almost immediately. 


Lower temperatures permit fast and economi- 


EXPERIENCED MAINTENANCE MEN SAY: 
wT SCRAP IT.-- 


cal joining of intricate sections, parts of cast iron, 
malleable iron, steel or copper alloys, and of 
radically different weights or cross section. 

The American Brass Company has pioneered 
in the development of Bronze welding and has 
available a wide range of Anaconda Welding 
Rods—a suitable one for almost every gas or 
electric Bronze Welding purpose. Anaconda Pub- 
lication B-13 describes these rods and suggests 
procedures for their use. A copy is yours for 
the asking. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


- Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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AT MaW’S RESEARCH LABORATORY 
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M&W's labora- 
rs and tech- 


developing the proper 
nish, utilizing your present 
‘application and drying 
quipment. Consultations ar- 
ranged without obligation. 


These are just a few of the 
DATS Mm kU 
Ue e ell) a eRe tla 
Mt Mla ame l) Lise b ida) 
conditions and film properties 
for specific conditions of use. 








Ws MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, IiL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF 
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140° cooler inside 


There is a. piece of the stratosphere just 
beyond that glass door. The air pres- 
sure is less than one-fourth of normal 
air pressure. And the temperature is 70 
degrees below zero. 


The Utah parts being tested are 
proving that their performance will be 
“as specified,”’ whether they are to oper- 
ate on the ground or high in the air. 


This and other tests which parts 
undergo in the complete Utah laboratory 
are particularly important in adapting 
the new electronic and radio develop- 
ments—in making them militarily and 
commercially, usable—now, and to- 
morrow! a 


Every Product Made for the Trade, by 
Utah, Is Thoroughly Tested and Approved 


Radio Products Company, 
$52 Orleans Street, Chicago 10, Illinois 
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The Weather-tight bolt is for wood construction. Head of this bolt sets 
flush with surface of wood without counter-boring. Prevents moisture 
seepage beneath head and from nut end as well. Tapered splined 
shanks prevent turning when nut is applied. U. S. Patent No. 2056688. 


Lamson Fastener Units are available in #8 to 5.“ diameters, and 
in lengths up to 144“. All standard head styles. Shakeproof or helical 
spring washer types optional. Prevents lost washers, keeps inventory 
of screws and washers identical, and can be used in automatic hopper 
feed drivers. 


Phillips’ Recessed Head and Lamson Clutch Head screws are made with 
both standard machine screw threads and hardened self-tapping screw 
threads. These screws are available with standard round, flat, truss, 
binding, fillister and hexagon heads, in all sizes from #6 to %-inch 
diameter. Available in production quantities. Hand or power driven 
screw drivers do not slip out of Clutch or Phillips’ recessed heads. 


Lamson Hardened Sheet Metal and Self-Tapping screws are made in 
three standard types for metal and plastic assemblies. Types ‘‘A”’, ‘‘C’’ 
and “Z” are available with conventional slot or with Lamson Clutch 
Head or Phillips’ Recessed Head. 


Dardelet Self-Locking Screw Threads may be applied to any type of 
bolt. Dardelet bolts care unaffected by vibration, loss of initial bolt 
tension or wear. They” have higher tensile and impact strength, and 
greater endurance limit than standard threads. 


The new Lamson Lock Nut keeps assemblies tight which are subject to 
severe vibration or shock. Locking crown section, eliptical in shape 
after heat treatment, grips bolt thread like a vise. One-piece design, 
can be used repeatedly. Widely used in Ordnance and Naval appli- 
cations. U. S. Patent No. 2255286. 





IN BOLTS AND NUTS OF STANDARD 
TYPES THAT CAN MAKE A GREAT 
SAVING FOR YOU IN ASSEMBLY TIME! 


At left, we introduce you to the Lamson 

heel bolt and tail nut—one of the first 

standard specialty bolt and nut products— 

used in America for generations past. It 

was a standard nut for a very special pur- 

pose when Manilla Bay and 

Dewey were yet to make 

history. And it is still used 

in respectable quantities in 

the South! What is it for? 

How is it used? Very sim- 

ple, Mr. Modern Engineer. The nut is a replacement 
for nuts used by farm implement manufacturers, and 
because farm labor lost a lot of monkey wrenches in 
the cane and cotton fields, this nut was designed long 
ago to enable the user to slip a corn cob or stick 
through the “‘tail” of the nut, and tighten or remove it! 


American ingenuity has never been at a loss for long 
in meeting some special problem. Consider each of 
the Lamson specialties shown at the left. Each one was 
a solution to a problem that had arisen in American 
industry. ; 

For instance, there’s the Dardelet Rivet-Bolt. Until the 
famous Dardelet Thread-lock was employed, only hot 
rivets were used in steel construction of buildings and 
bridges. Now the Dardelet Rivet-Bolt provides a 
riveted structure as sound as any hot riveted job— 
largely because of the patented thread used in bolt 
and nut, combined with the splined shank. 


Then there are pre-assembled lock washer screws. 
Stamped or helical spring washers are assembled to 
stay on the bolt or screw before it is threaded, making 
a complete, inseparable unit, requiring only one inven- 
tory for both screw and washer. Then there is the self- 
tapping and sheet metal screw, which cuts its own 
thread in sheet steel, plastics and other materials. And 
then there is the Clutch Head and Phillips Head— 
which can be incorporated in any screw, including 
self-tapping and pre-assembled screws. 


But these are not all. There are also Lamson Lock Nuts, 
which have been used successfully at elevated tempera- 
tures up to 850° Fahr., and Lamson Weather-tight 
Bolts, which seal wood surfaces against moisture and 
make a better, tighter, smoother assembly. than the 
common Carriage Bolt. 


Each one of these standard “specialties” contributes 
something unique to modern demands of industry, 


but all have one common attribute—they speed up 
assemblies. And, of course, if you can design to use 
one or more of these Lamson “specialties”, you will 
gain all the advantages they offer. For more informa- 
tion about any or all of them—write us. 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, Ohio 


“BOLTS ARE IMPORTANT!”’— 24-page booklet of currently useful infor- 
mation for buyers of headed and threaded products, and describing 
Lamson & Sessions’ specialty fastenings which have wide industrial 
applications—now, and in the post-twar period. 

“THE LAMSON BLUE BOOK” —is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. 

“BOLTS, NUTS & SCREWS” —70 pages of technical and practical informa- 
tion. First copy gratis, requested on your letterhead. Additional copies 
one dollar each. 

“SIMPLIFIED STOCK LIST’ —Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great 
value in showing you in what ratio quantities of various standard prod- 
ucts are kept in stock for deliveries, by your jobbers and in our own 
(and other bolt manufacturers’) warehouse stocks. 


|, HERE’S A COUPON FOR YOUR CONVENIENCE — ———— 


THE LAMSON & SESSIONS COMPANY + 


[] Bolts are Important! 


Name of Individual 
Employed by (Name of Company) 


Street Address 


City and State 


1971 West 85th Street + Cleveland 2, Ohic 


Please send us [_] Lamson Blue Book [] Bolts, Nuts & Screws 
(] Simplified Stock Sizes 


Title or Kind of Work 


No. 1901—Copyright 1944—The Lamson & Sessions Co 
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RHEOSTATS 


QUALITY FEATURES OF IRC RHEOSTATS 


Once the grim business of war is concluded, you 


can count on IRC to deliver vast quantities of 
resistance devices of all types. Then, too, IR C's 
nation-wide network of Distributors will be 
prepared to render prompt service in supplying 
resistor requirements. 

Built to surpass rigid Army-Navy ‘‘specs,”’ 
IRC Resistors will offer greater values than 
ever because of modern mass production methods 
and greatly increased plant capacity. 

INQUIRIES INVITED 
It’s none too soon for manufacturers of electronic 
equipment to survey their immediate post-war 


resistor needs. If you anticipate design or engi- 


neering problems involving resistances, 
we may be able to help in their solu- 
tion. Feel free to call upon us and 

be assured your confidence will be 


respected 


1. All metal shatter and vibration-proof con- 
struction. 

2. Design provides almost 50% less temperature 
rise than other types for equal wattage rating 
and size. 

3. Aluminum construction provides light weight. 
4. Uniform spacing and tight winding of resist- 
ance element. 


S. Enclosed construction as protection against 
dust, dirt and damage to the moving parts. 


“%, 6. Clock spring between central 
e . . . . 
= terminal and slide eliminates one 


““d wiping contact and spring. 
& 


& 
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Vio0 H. P. 


(enlarged illustration) 


\ 


.. developed for space saving, 


weight saving, dependability 





—in specialized 
aircraft uses... 


This Oster 1/100 H.P. motor is designed 
for continuous duty in high ambient tem- 
peratures; it operates satisfactorily in 
a 90° ambient — standing up under the 
most adverse conditions in blower ap- 
plications... Behind it stands the 15-year 
performance record of Oster motors, 
used exclusively before the present war 
as original equipment on Oster motor- 
driven appliances. These Oster appli- 
ances, Oster-powered, have long been a 
recognized leader in their field, widely 


used by the armed services and other 
departments of U. S. and foreign gov- 
ernments... Type C-2B-1A is one of many 
Oster motors now being built to pow- 
er vital instruments and mechanisms in 
airplanes and submarines. It is ball-bear- 
ing equipped, built in an aluminum die- 
cast housing. 6, 12, 24, or 115 volts DC; 
115 volts AC . . . For satisfactory results 
that are a credit to your judgment, select 
Oster motors. Let us help you fit this or 
other Oster motors to your requirements. 


M-12 


Kale Oster Mfg. Cu. of Illinois 





Department E-12 Genoa, Illinois 
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pare with NICHROME* 2" 

Although there are several excellent nickel 
and chromium combinations, there is only 
one NICHROME*. .. and it is made ONLY Y by 
Driver-Harris Company. 

NICHROME® ppatpins more than a balanced 

chromium. The extra 


* jamiedient ca composite of such quality com- 


ponents as: exclusive agencies or additions to 
basic formulas... expert and precise control 
of highly technical processes during all manu- 
facturing operations . .. and, of course, our 
45 years of specialized knowledge. 

To insure dependable performance, long 
service and the “stamp of quality” in your post- 
war products, specify NICHROME* and other 
D-H resistance alloys. 


*Trade Mark Reg. U. 8, Pat. OF. 


Driver - fF Nerres. 


COS 
HARRISON, N. J. 


$3 CHICAGO * - DETROI 
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in the 


laboratory 


The use of DeJur precision meters in laboratory test equipment 

is an endorsement of their accuracy. In many fine laboratories, these 

meters are subjected to severe day-by-day service. Efficiency remains constant 

because 25 years of electrical knowledge go into their design and engineering. Application 
of DeJur components to your needs, in or out of the laboratory, will provide proof 

of DeJur quality. Our engineers will gladly work with you on any problem of 
measurement and control . . . for present or peacetime assignments. 


gh BUENCe Pe 


Bring the Peace Closer... Buy More War Bonds 


fag Amsco (or Sa cute 


a arre conmeteseuy 
NEW YORK PLANT: 99 Hudson Street, New York 13, N.¥. © CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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— until Instrument maker adopts 
the Simpler Fastening Method 


Changing over to Parker-Kalon Self-tapping 
Screws is an assembly improvement made in 
peacetime that paid off in war production for the 
Tagliabue Mfg. Co., of Brooklyn, N. Y. Their 
TAG pressure and temperature instruments are 
in urgent demand by the Air Corps, arsenals, 
and war plants, and every short cut to greater out- 
put is more important today than ever. 


DEPENDABLE STRENGTH is another advantage of 
the simpler P-K fastening method. Above, P-K Type 
“7” Screws are used (A) to attach steel clips fastening 
window to plastic door; (B) to fasten plastic rheostat 
dise to door; (C) to attach steel clamps holding wire 
to door. The screws form their own strong threads as 
they are turned into plain, untapped holes. One easy 
operation makes a fastening. 


Question every fastening — on the drafting board 
and in production. Ask for a P-K Assembly Engineer 
to help you check up. Or, mail a description of your 
assembly for recommendations. Parker-Kalon Corp., 
198-200 Varick Street, New York 14, N. Y. 


DIFFICULTY in judging hole depth, when workers 
had to tap blind holes for small machine screws, re- 
sulted in taps breaking through, ruining plastic parts. 
Changeover to P-K Self-tapping Screws ended this 
troublesome “blind man’s buff”, stopped breakage, 
saved tapping time and tap expense. 


NO SPECIALLY TRAINED WORKERS or special 
equipment are needed ... you can change to the P-K 
Self-tapping Screw method overnight. Experience 
proves, that in 7 out of 10 cases, one of the various types 
of Parker-Kalon Self-tapping Screws will simplify 
metal and plastic fastening jobs — save vital man-hours 
—speed production — cut costs — reduce rejects — and 
actually increase fastening strength. 


PARKER-KALON 
Ee a 
SELF-TAPPING SCREWS 
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Under ordinary conditions, anybody can buy 
raw plastics and molding machinery and go 
into the plastic molding business. 

But they can’t buy what we have here at 
General Industries . . . and that’s experience. 
(Call it “know-how” if you want to.) They 
can’t take a barrel or a ton of raw materials 
and turn it into intricate, complicated castings. 

Experience recognizes the characteristics of 
the various kinds of plastic materials... 
selects the best one for the job in hand. Like- 
wise, it knows the intricacies of making molds 
with micrometer tolerances, in all sorts of 
shapes and sizes, with inserts that must be 
accurately placed. And, experience knows the 
right machines to do the job on, to turn out 
finished products exactly to specifications and 
on time. Perhaps most important, experience 
knows what is a plastic job and what isn’t! 

That’s what we have at General Industries. 


Of course we have presses, large ones and 


small ones. Presses that will turn out the 
work as perfectly as we have turned out the 
molds, and in the most economical way. 
So—if you have a plastic problem on a 
postwar product, perhaps we'll be able to 
help you. Right now, our men and presses 
are busy helping Uncle Sam finish up the 
work in hand. But later . . . we'll want work 
to keep them busy. We'll have engineers that 
will help you fit plastics to the job you want 


them to do. We hope you'll call on us. 


So we 


NDUSTRIES 


COMPANY 


‘MOLDED [am PLASTICS 


Molded Plastics Division @¢ 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 


Elyria, Ohio 


Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 


APRIL 1944 67 





MATCH FLUORESCENT BALLAST 
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SPRAGUE TYPE PX 


OIL-IMPREGNATED CAPACITORS 


Used successfully by leading fluorescent ballast 
and fixture manufacturers for years. 


Available in sizes and ratings to fit existing 
) equipment. 


Although normally used at 70° C. (Under- 
writers’ requirements) these capacitors are 
designed for long life at 85° C. (See life test 
chart below.) 


Power factor at operating voltage and tempera- 
ture under 2%. (Schering Bridge measurement.) 


SPRAGUE SPECIALTIES COMPANY 


NORTH ADAMS, MASS. 


' 


ACCELERATED LIFE TEST 
Based on Sprague 6.6 mfd. Vype PX otl-impreg 


Vai contaimer 


Shige 


CAPACITORS—KOOLOHM RESISTORS 





ELECTRICAL MANUFACTURING 


‘Water Buffalos’ are tough on Tojo! 


Photo courtesy of 


W oT | aye MN 2 4 Food Machinery Corp. 
a 4 , a hi)ine I 


CL Tame atone 
' Through heavy seas and swirling surf, across scorching sands 
u et AL and through dangerous, dense jungles, Uncle Sam's “Water Buf- 
falos” are carrying our fighting men to Victory. 
de Now that it can be told, we are proud to report that Whitaker sup- 
WIRING HARNESSES plies the cable assemblies and wiring harnesses for the LVT “Water 


Buffalos” built for our government by the Food Machinery Corp. 

* The above is but one of many ways in which Whitaker works with 
BONDING JUMPERS other manufacturers in the production of war needs. Possessing a back- 
We ground of 24 years’ experience in the automotive, electrical and radio 


fields, Whitaker has the “know-how”, skilled manpower, and ample 
CABLE ASSEMBLIES plant facilities for a big volume of wartime and post-war production. 


* We solicit your inquiries. Please mail a wiring diagram or blue- 
AIRCRAFT and RADIO print of the assembly required...Whitaker Battery Supply Company, 
CABLE PRODUCTS Kansas City, Mo., St. Joseph, Mo., Philadelphia, Pa., and Oakland, Cal. 


WHITAKER 
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There have been many changes in Delco motor 
design since the early days of the appliance indus- 
try, and there will doubtless be other changes in 
days to come. But while new refinements must wait 
until the demands of war are met, it is not too soon 
to remind manufacturers and dealers of those fac- 
tors that make for basic value in Delco motors. 


MATERIAL Wartime manufacturing assignments 
HANDLING have brought to light even more effi- 
cient methods of handling materials in 

_ the mass production of precision motors. 

These new methods will be translated 
“into better value for Delco motor users.°® 


FACILITIES 


motors will be further increased to 
meet post-war demands. Large volume 
permits better value to be built into 
‘Delco motors. 


CONVERSION Delco Products: possesses both the | 
ABILITY resources and resourcefulness to 
change to peacetime manufactur- 
ing when the No. 1 job of winning the 
war is accomplished. The same engi- 
neering alertness that has enabled Delco 
Products to meet exacting wartime sched- 
ules will be applied to building better 
value in Delco commercial motors. 


VOLUME PRODUCER OF ELECTRIC MOTORS FOR MILITARY REQUIREMENTS 


Speeding Victory Will Save Lives _ 
BUY MORE WAR BONDS 


DELCO A& MOTORS 


PRODUCTS 
DIVISION OF GENERAL DAYTON, OHIO MOTORS CORPORATION 
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No delicate materials can be used here. You know 
why, if you’ve ever listened to electrical contac- 
tors slamming shut. Their parts must take re- 
peated shocks and beatings as they hammer. 
hammer, hammer. 

On EC&M magnetic contactors, moving parts 
are die castings made of strong Alcoa Aluminum 
Alloys. These die castings not only have adequate 
strength, endurance and electrical conductivity, 
but their light weight provides the low inertia 
that is so important for lightning responses to the 
demands of modern, quick-operating machinery. 
High wartime production records can be credited 


ALCOA: 
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/?s HAMMER, HAMMER, HAMMER 


Alcoa Aluminum die castings (13 on this contactor) have proved their de; 
moving and fixed parts in contactors built by Thé Electric Controller & Mfa. Co. of Cleveland. 





in many places to the high-speed functioning of 
these motor controllers. 

Steel inserts are cast integrally with the 
aluminum for contactor arms that must respond 
to magnetic pull. Threaded brass inserts are 
included in the same way. So acturate. are 
these die castings, that very little finishing is 
required. 

If you have a wartime product which can be 
improved by the use of aluminum die castings, we 
can probably supply you. Tell us your problem. 
ALuMINUM CompaANYy OF America, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


ALUMINUM 
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l. any product, Quality is the first consideration. But 
beyond that—invisible yet highly important—is Service. 


The Stewart Line gives you the assurance of outstand- 
ing Quality; both in material and fabrication. And, over 
and above quality, it gives you a Service that interprets 
and meets your individual needs. 


Stewart Service is the friendly voice at the other end 
of your phone. It is the intelligent answer to your inquiry. 
It is the engineering experience that helps you to work 
out your problems. It is the co-operation that gets fast 
action when you are in a jam. Lastly, it is efficiency and 
promptness in shipping your orders. 


Stewart SERVICE—invisible, yet a thing of tremendous 
weight on the scales of business, particularly under 
Wartime stress—put it to the test! 


STEWART STAMPING COMPANY 
621 E. 216th Street New York 67, N. Y. 


We carry hundreds of 
items in stock to meet 
practically every instal- 
lation requirement. 

Odd shaped pieces 
stamped and formed 
from strip or wire on 
high speed machines. 


Our Tool Room is equip- 
ped to make dies for 
your special needs. 

HOT TINNING 


NICKEL, CADMIUM, 
SILVER AND 
ZINC PLATING 


All pieces can be furnished 
in any desired finish. 


Send for samples and quota- 
tions. Let us have your blue 
prints and _ specifications. 
Quick Response to Inquiries. 
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From Dumore’s Aviation Engineering Ex- 
perience Comes a Design Modification That 


Offers Tremendous Post-war Possibilities 


Electric motors for military aircraft must meet 
requirements exceeding anything encountered 
in pre-war motor design. Out of Dumore’s solu- 
tion to these aircraft application problems have 
come many design developments, which should 
be of immediate interest to the post-war product 
design engineer. Especially noteworthy as an 
example are design features of Dumore’s aerial 
camera motor. Aerial camera film must be moved 
into position with great speed and with preci- 
sion; over-travel is limited to an amount repre- 
sented by three revolutions of the output shaft 
of the geared motor. To meet these requirements 
Dumore perfected a motor incorporating com- 


ror Cilia 


““MOTOR-PLAN’” YOUR 
POST-WAR PRODUCT, NOW! 


—— 
Sain ee 











bination clutch and brake. Opening the circuit 
actuates the brake, stopping the camera mecha- 
nism almost instantly; the disengaged motor idles 
to a stop, without having its momentum added 
to the load on the brake. 

Conventional design utilizes similar functions 
in devices associated with the motor; Dumore de- 
sign incorporates them in the motor —as a power 
unit, giving you “Power F.O.B. Your Product.” 
Dumore will aid engineers and manufacturers 
to apply every advantage of Dumore motors 
to their post-war products — their power to go, 
their power to stop the driven device...and their 
many other performance features as well. 

Dumore design modifications are described in 
some detail, in a recent article, reprinted for dis- 
tribution to engineers and designers. Send fora 
copy, today! The Dumore Company, Motor Divi- 
sion, Dept. MD20, Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 










FRACTIONAL HORSEPOWER MOTORS 
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--- pinned down by pillbox on right flank? 


*® Landing parties must depend on supporting fire 
from ships off shore until their own artillery can 
get into action. By radiocommunication the Navy's 
fire is brought instantly to bear on enemy strong 
points holding up the advance. 

When the Marines carry out the tough landing 
operations for which they are noted, Walkie- 
Talkies are among the first ashore. They must 
get the messages through! For unfailing power, 


many depend on E*L Vibrator Power Supplies. 


LABORATORIES, INCE. 


INDIANAPOLIS 


E-L €t&CTRICAL PRODUCTS —Vibrotor Power 
Equipment .. . on Lond, Sea or in the Air. 


Wherever reliability is a “must.” E+E Vibrator 
Power Supplies are also proving their other advan- 
tages of light weight, small size and high efficiency. 
They are products of the most extensive research 
in vibrator power supplies and circuits ever known. 

That research has extended the scope and use- 
fulness of vibrator type power supplies beyond all 
previous conception. Certainly, in the electronic 
era of peace to come E+ I Power Supplies will con- 
tribute new advances and economies 4 


wherever electric current) must be ys 
changed in voltage, frequency or type. wz 


Power Supply using recharge- 
able, non-spill storage battery 
for operation of Walkie - Talkie 
radio equipment. Input Voltage: 
4 Volts D.C.; Output: Numerous 
Voltages, supplying plate and 
filament requirements of the 
equipment. Width, 312”; Length, 
614”; Height, 456” 
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In Automatic Electric's chemical 
loboratory, before any materials are accepted for use in relays, they are 
corefully tested for the presence of sulphur, bromine, chlorine, or other 
elements that might cause corrosion, affect 


insulation or give rise to other troubles 


N THE selection of materials and fin- 
Kisnes for use in Automatic Electric 
relays, performance and durability are 
given first consideration. The aim of the 
designers is to produce an apparatus that 
will resist all corrosive influences 
throughout long years of tough service 
—even when this means foregoing the 
bright, shiny appearance which is so 
attractive at first. Every factor in the de- 
sign of Automatic Electric relays is given 
similar attention—resulting in a unique 
fund of design data and experience. This 
background is the reason why Automatic 
Electric relays serve so dependably under 
tough conditions. 

You can make this experience work 
for you—by calling in the Automatic 
Electric field engineer. His job is to help 
you select the apparatus that will best 
meet your need. Call him in next time 
you are faced with an electrical control 
problem. Write for Catalog 4071. 


STOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street ¢ Chicago 7, Ill. 


In Canada: Automatic Electric 
(Canada) Limited, Toronto 


PARTS © A SLIES FOR! VERY ELECTRICAL CONTROL NEED 
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TWENTY-FIVE YEARS OF 
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PROGRESS AND ACHIEVEMENT ‘osig me 
IN PLASTICS Com 













The past twenty-five years have witnessed the growth of 


Plastics and Plastic Molding from an infant enterprise to 


one of the country’s more important industries. And this same Molded plastic 
quarter of a century has seen the growth of Chicago Molded io eedalll 


Products Corporation from a modest shop to the largest 
custom molder in the- Middle West. 
It has been our privilege to work with many of America’s 


industrial leaders in the design: and production of thousands 





; , ; Instrument 
of molded plastic products. In many instances difficult prob- keys and stops 
lems of design, mold making, and molding were encountered ae 

(Hammond 


. . and solved. New methods and techniques were devel- 





Inst. Co.) 





oped . . . with the result that today things are being accom- 






plished which yesterday were only a fond hope. And still 






more important advances lie ahead. 








Today our production facilities are dedicated to the war — 

effort. But those who are taking their postwar plans seriously one-piece 

a molded plastic 

are already working with us to the end that designing and radio mast 
engineering may be completed and ready for production when wall 






V-day arrives. 





Flush valve 
with liner and 
nine other 
parts 
molded of 
plastics 
(Sloan Valve 
Co.) 











The Importance of Choosing 
the 


RIGHT CUSTOM MOLDER 


In planning any molded plastic job, the most mo- 
mentous question you're faced with is your choice 
of custom molder. Fortunately, you'll find more 
than one who can meet every requirement. But 
remember . . . your molder bears the entire re- 
sponsibility for the production of a vital part of 
your product... for solving engineering problems 

. building molds . . . running the job. . . finish- 
ing each piece . . . and feeding it into your pro- 
duction lines as your schedule demands. 

Here at Chicago Molded, with the largest and 
best equipped custom molding plant in the Middle 
West, we offer a complete service . . . designing, 
engineering, mold making, molding, finishing. All 
are handled within our own organization and are 
coordinated under a single engineering and oper- 
ating group. 

And back of it all is the experience of 25 years 
and a nationwide reputation for quality produc- 
tion .. . for handling even the toughest jobs well 

. and for making deliveries on time. 

If your postwar product calls for molded plas- 
tics you can get started today. Our Development 
Engineers will work with your design and engi- 
neering departments to get those ideas of yours 
on paper . . . to insure a combination of utility 
and eye-appeal with practical, economical mold- 
ability. With that done, your job is ready for 
mold-making the minute priorities are lifted. 

Ask for a CMPC Development Engineer . 
today. There's no obligation. 


<e > 


CHICAGO’MOLDED PRO pay ie a 
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1024 North Kolmar Avenue, Chicago i il. 





A Dramatic Talking 
Motion Picture, in Color 
... Filled With Ideas 
for Production 
and Design Engineers 
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For ten years Micro Switch has been a leader in the office equipment, to ponderous shop machines. 
v i ° . ; ’ 

de aa oe oa This film is packed with examples of tried and proven ap- 

< ne ee <a ee i eas ~ plications of Micro Switches which will stimulate every 

a se eens One enelation engineer to new conceptions of uses for compact, light- 


a land, saunas and, a of all, in the weight, precise, long-lived, trouble-free, electrical 
air. It put them into production lines where the im- 


plements of war are being built. 


controls. 


“ie “Uses Unlimited” is available to industrial groups, 
Fast-moving action, interesting color, and the concise training classes, schools and colleges. Size: 16 mm. 
description of “Uses Unlimited” convey the grip- Length: thirty minutes. Write us for details. 


pingly romantic story of how Micro 
Micro Switch Corporation, Freeport, Illinois « Branches: 


Switches are made. It shows the myriad ways 43 East Ohio Street, Chicago (11) « 4900 Euclid Avenue, 
ict Wi Vv ; Cleveland (3) « 11 Park Place, New York City (7) « 1709 
this any . itch BEEVES 8 control everything — W. 8th St., Los Angeles (14) « Sales & Engineering Offices: 


from sensitive, precise instruments and 3 y Boston + Hartford 


LET’S ALL BACK THE ATTACK 
BUY EXTRA WAR BONDS 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 
© 1944 


MICRO (MS SWITCH 


MARK 


Made Only By Micro Switch Corporation . . . Freeport, Illinois, U.S. / 
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WITH ELECTRICAL STEELS MADE BY 
ONE OF THE COUNTRY’S OLDEST MANUFACTURERS 
OF ELECTRICAL SILICON SHEETS 


HE increased capacity of gen- 
aoe in power plants—the 
ability of transformers to deliver 
more power — the enhanced efh- 
ciency of electric motors for all uses, 
can be traced largely to improve- 
ments in the quality of electrical 
sheets during the past 40 years. 

As a leading producer in this field, 
we offer the fruits of 40 years’ ex- 
perience—plus the findings of our 
complete testing laboratory for de- 
termining the operating character- 
istics of electrical steel sheets—to 


CARNEGIE-ILLINOIS STEEL CORPORATION 


guide you in the selection of the 
proper grade of sheets to meet your 
individual requirements. 

A wealth of significant data has 
been collected and published in our 
Technical Bulletin No. 2. This illus- 
trated, authoritative book, con- 
taining 151 pages of valuable tech- 
nical information, is yours for the 
asking. Simply fill in and mail the 
attached coupon and your free copy 
of “U-S-S Electrical Steel Sheets, 
Technical Bulletin No. 2” will be 
sent to you promptly. 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNH 


This waterwheel generator, one of the 
largest producers of power ever con- 
structed, contains 750 tons of steel and 
nearly 100 miles of copper wire. Men are 
shown inserting the first of about 150,000 
laminations that completely line the sta- 
tor frame. 


‘ 


Carnegie-Illinois Steel Corporation 

620 Carnegie Building 

Pittsburgh 30, Pa. 

Gentlemen: 

Please forward my free copy of “U-S-S 
Electrical Steel Sheets, Technical Bulletin 
No. 2.” It is understood that I incur no 
obligation. 
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“We've burned a lot of 
midnight oil’ — says “Romey 


“During the rubber famine we have purned a lot of 
midnight oil developing insulating compounds from the 
available substitutes. 


“As a result we are able to offer insulated wires and 
cables thot are safe and satisfactory. 


“Even though they do not always meet the test values 
that were possible when natural rubber was available, they 
satisfy every practical need and are mighty good for war- 
time products. 


“Give us a little more time and experience and they 
will be equally as good as rubber.” 





CORPORATION 
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SMALL MOTORS 


Your inquiries regarding small electric 
motors to power wartime applications 
of normal products or specialized war 
applications will receive prompt attention. 


WE SOLICIT INQUIRIES FOR THE 
FOLLOWING TYPES OF FRACTIONAL 
HORSE-POWER ELECTRIC MOTORS: 


SHADED POLE 1/10 to 1/200 H. P. 
SERIES MOTORS 1/3 to 1/50 H. P. 


ACT NOW! 
VICTOR ELECTRIC PRODUCTS, Inc. 


Dept. EMF-444 - 2950 Robertson Ave. 
Cincinnati 9, Ohio 


THE BONDS YQU BUY VAAN 
TODAY... ae 

WILL BUY BETTER LIVING 
TOMORROW . . . ' | 
OLS 


LET VICTOR POWER YOUR PRODUCTS 
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Crystal-clear Plex l ola S 


for “see-through” parts 


iSINISS 


LAS is 


merable 


where t 


Safety shields of PLEXIG LAS are light in weight, Tough, transparent PLEXIGLAS brings clarity On PT boat turrets. weatherproof PLEXIGM 
shatterproof, comfortable to wear, provide an and strength to Tel-Autograph’s modern protects gunners from wind and spray, ¥™ 
unobstructed view of hands and work. Telescriber. affording a clear view of the sea in all direction 
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Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides 














... how to make the most of this 


acrylic plastic’s Aigh transparency 


EREVER transparent parts can be used to advan- 
W ace. the permanent clarity of PLExicLas...plus 
its light weight, strength, resistance to chemicals and 
weathering, dimensional stability, and excellent elec- 
trical properties ...offers unusual design opportunities. 

For best vision through PLExicLas parts, whether 
they are fabricated from sheet or molded from powder, 
afew simple precautions should be observed. 


Keep line of sight as nearly perpen- 
: dicular to surface as possible. 


PLEXIGLAS transmits 92% of the 
light when the line of sight from 
observer to object is perpendicu- 
lar to the surface. As the line 
moves from the perpendicular, 
more light is reflected, less trans- 
mitted. In general, angles of inci- 
dence (angles between line of 
sight and a line perpendicular 
to PLexicLas surface) should be kept below 50°. 





Use cylindrical or spherical shapes 
) - for curved surfaces, preferably with 
the observer at center of curvature. 


With this arrangement, all lines 
of sight are perpendicular to the 
surface of the PLExIGLAs part. 
If the shape cannot be spherical 
or cylindrical, avoid sharp 
changes in radii of curvature. 
When the radius changes rapidly, 
the lines of sight from a single observer make rapidly varying 
angles with the surface and are therefore subject to quickly 
changing deviations. 








‘ 2 Keep radius of curvature larger than 
eDe 6 inches. 


If the radius of curvature is less 
than 6 inches, relatively large 
deviations will occur along those 
lines of sight where the angle of 
6"MIN. incidence is high. Where sharp 
radii of curvature are made 
necessary by other design con- 
siderations, eye should be as 
close to the panel as possible. 


Only Rohm & Haas makes PLEXIGLAS 


LOOKING AHEAD 
THROUGH 


Plexiglas 





The familiar bomber nose is a PLEXIGLAS nose. PLEXI- 
GLAS was developed in Rohm & Haas laboratories, first 
brought to commercial ee in Rohm & Haas 
— Today it is found on every type of Army and 
(avy plane—convincing proof of the qualities that have 
made it “aviation’s standard transparent plastic’”’. 

Why not investigate the ways in which it can give 
your product new sales advantages? Write or call our 
nearest office — Philadelphia, “Detroit, Los Angeles, 
Chicago, Cleveland, New York. Canadian Distributor, 
Hobbs-Glass Ltd., Montreal, Quebec. 


»LEXIGLAS 
PLEXIGLAS 
CRYSTAL-CLEAR ACRYLIC SHEETS, 
RODS AND MOLDING POWDERS* 


*Formerly Crystatite Molding Powders 


LEXIGLAS is the trade-mark, Reg. U.S. Pat. Office, for the acrylic resin thermoplastic 
heets, rods and molding powders manufactured by Rohm & Haas Company. 





¢ () \Y| Pp MY Y WASHINGTON SQUARE 
oe PHILADELPHIA, PA. 


Fungicides ... Enzymes ... Chemicals for the Leather, Textile and other Industries 





























































































































































A Third CITATION 


FOR THE INSTRUMENT LEADER 


— 


.2. FOR MERITORIOUS 


This third citation for meritorious 
production .. climaxing a long record o 
war service ... is a source of justifiable’ 
pride to the men and women of WESTON. 

The record began back in the earliest 
days of our defense period, when a large 
segment of WESTONS’ capacity was as- 
signed to the production of instruments 
vital to military needs. Thus, when we 
finally were forced into this world struggle, 
WESTON was ready for full-scale war 
production. 

This new star which adorns our “E” 
pennant marks the third time WESTON 
has been first in this highly specialized 
field to receive each successive war 
citation. Weston Electrical Instrument 
Corporation, Newark 5, New Jersey. 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 





ELECTRICAL MANUFACTURING 








NG 





How Desien of Needle Bearings 
Aids Eificient Lubricatron... 


Three of the DC Type Torrington Needle Bearings 
show how the turned-in lips of the hardened retain- 
ing shell provide a natural storage reservoir for 


retention of the lubricant. 


THIS FEATURE PROMOTES DESIGN 
SIMPLIFICATION; PROLONGS SERVICE 
LIFE; REDUCES MAINTENANCE 


An outstanding feature of Torrington 
Needle Bearings is the ease and efh- 
ciency with which they are lubricated... 
a factor contributing to many advan- 
tages which the design engineer will 
quickly appreciate. 


For example, the cut-away sections 
of the Torrington Needle Bearings il- 
lustrated here clearly show how the 
cupped or closed retaining shells which 
hold the full complement of needle roll- 
ets also provide a natural reservoir for 
retention storage of lubricant. Thus as 
the rollers rotate around their own axis 
and travel in a circle around the shaft, 
they are continually supplied with an 
oil or grease film. 


So efficient is this simple method of 
lubrication that many applications have 
been made in which the lubricant pro- 
vided in the bearing on installation 
lasts for the life of the equipment. (The 
limiting factor is usually the life of 
the lubricant.) 


However, in any given layout or 
application, the design and service re- 
quirements will determine the method 
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In the NCS Type 
Needle Bearing, the 
construction of the 
heavy outer raceway 
also provides a similar 
design feature to aid in 
efficient lubrication. 


of lubrication as well as the type ot 
lubricant. 


All Torrington Needle Bearings are 
lubricated before shipment to protect 
them in transit and in storage. A high 
grade mineral base slushing compound 
is regularly used. It has good lubricat- 
ing qualities at ordinary temperatures 
and should be left in the bearings on 
installation in applications where they 
will be lubricated along with adjacent 
parts as in gear cases, transmissions 
and similar locations. 


Where operating conditions—load, 
speed, and temperature —call for an- 
other type of lubricant, Torrington 
Needle Bearings are supplied prepacked 
with lubricant to customer specifica- 
tions if requested. 


From long experience with hundreds 


The RC Type Needle Bearings illustrated here show 
how these enclosed cam-follower type bearings will 
hold the lubricant within the bearing and how the 
design helps to exclude dust and dirt. 





of different applications, Torrington’s 
Engineering Department will gladly 
advise on selecting the method best 
suited to the requirements of your use 
of Needle Bearings. In this way you 
are assured long life and an installation 
which will require a minimum of main- 
tenance or service attention. 


Further information on this and other 
advantages of these compact, high ca- 
pactity anti-friction bearings will be 
found in our Catalog117. Send for 
your copy today. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers” 
New York Boston Philadelphia $ 
Detroit Cleveland Seattle = 
San Francisco Chicago Los Angeles 
Toronto London, England 
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NEEDLE BEARINGS 








TAM 


ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage . . . . . . 0.002 to 0.004 M.A. 


Humidification Leakage ..... . 0.1 t00.4M.A. 
Return After Humidification. . . . . 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


it will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


. ad 
ZIRCONIUM . TITANIUM, s 


PRODUCTS 
—— A 


GARA FALLS, N. Y. 
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SPRING GRADE WIRE is Now 
the First Step in Micro-Processing 


Better Coil Springs at No Added Cost 


Micro-processing essentially is a specialized production 
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technique by which the inherent electrical and mechanical 






properties of beryllium copper are con- 





| 
trolled to produce maximum performance 





in coil springs. 





Years of laboratory research and design ex- 





perience by Instrument Specialties Company 






has indicated that the ultimate in spring 





performance could not be reached until a 






beryllium copper wire of guaranteed “spring 





grade” were available. Now, an adequate | 






supply of this premium quality beryllium 






copper wire is an accomplished fact as the 






data to the left signifies. Silvercote Spring- 






Grade beryllium copper wire is being used 






100% by Instrument Specialties for coil 






springs of all types. As a result, Micro- 






processing can do even a better job than 






ever before — at no added cost to you. 






By using this special wire with guaranteed 





premium spring qualities, it naturally fol- 





Meets higher specifications than established ASTM Standards 


“Silvercote” Spring-Grade Wire used in Micro-processed Springs 
has these guaranteed properties: Guaranteed minimum tensile achieved in the micro-processing. 
strength, 190,000 Ibs. per sq. in. after hardening. High uniformity 


in temper. Accurately controlled conductivity. Every Micro-Processed Coil ; 
Spring Benefits 


Plain or “fancy” springs benefit by the addition of Spring- 






lows that peak spring performance is 









Grade Beryllium Copper wire to the other values of 














Micro-processing — higher safe working stresses, less loss 
of tension, higher proportional limit, maximum conduc- 
tivity, higher safe operating temperature, lower electrical 


loss, freedom from set or drift, and closer tolerances. 1 


It would pay you to evaluate Micro-processed beryllium 
copper springs for your own use. Instrument Specialties 
Company produces coil springs which out-perform in 
service because every step in their production is con- 


trolled — beginning with Spring-Grade wire. 


INSTRUMENT SPECIALTIES CO., INC. 


I-S Brush Spring Data Sheet 254 BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 
The quicker easier way to put Micro-processing 
to work — fill out the I-S Data Sheet and “mic 00, reocesseo 


we'll do the rest. Write for data sheets today, 
or send your specifications and inquiries. 
Remember Micro-processed brush springs are 
easier to assemble, add life to brushes and 
give maximum performance in service. 


wore seemes 


FIELD ENGINEERING OFFICES : BOSTON - CHICAGO - CLEVELAND - PHILADELPHIA - NEW YORK 
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—Nesigners 


m ACHINES 


CAN HAVE STEPLESS 
VARIABLE-SPEED DRIVE 


D-c motor 

Control station 

Electronic panel 

Power transformer 

You obtain all the inherent advan- 


tages of a d-c motor—but don't need 
d-c power. 


New fractional-hp sizes of THY-MO-TROL drive prove ideal for jig saws, d 
presses, grinders, lathes, pumps, and many other machines. 


Now you can get all the advantages of the famous 
Thy-mo-trol drive in sizes down to 4ghp—even smaller 
if you need it. 

As with the larger sizes, you have complete, stepless 
control of motor speed by simply turning a dial. You 
can get a speed range of 20:1, or greater. 

Starting, accelerating, control of speed, stopping 
(by dynamic braking), and reversing are all controlled 
from a single station. 


Constant Speed — No Load to Full Load 


Regardless of how the load on the machine varies 
(within the adjustable preset torque limit) Thy-mo- 
trol drive will hold speed within extremely narrow 


limits. Ut will deliver full torque even at low speed 
Starting is exceptionally rapid. Acceleration is ve 
smooth because of electronic current limiting. 


How to Buy Thy-mo-trol Drive 


Standard Thy-mo-trol drives can be obtained i 
ratings from \% to 15 hp; lower and higher rating 
can also be provided. 

To be sure you get all the design and operating 4 
vantages of this new type of drive, we suggest you g 
in touch with our local office, giving complete is 
formation about your requirements. Also, ask fo 
Bulletin GEA-4025. 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 


GENERAL @ ELECTRIC 
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| Small magnets 
iwith a BIG PULL 


1 Providingmoreavail- 
iH able external energy 
| for a given volume than 
ij any other permanent- 
| magnet material, alnico 
m! offers highly important 
space- and weight-sav- 
ing advantages. It also 
has greater stability; is more resistant to stray mag- 
netic fields, temperatures, and vibration. The sintered- 
alnico process employed by G.E. for magnets weighing 
1/10 pound or less is well suited to large-scale, close- 
tolerance manufacture of intricate shapes—for many 
types of instruments, appliances, and industrial de- 
vices. Illustration shows relative size of equal-strength 
magnets of alnico (left) and tungsten (right). 





Need LOW, 
CONSTANT SPEED? 


Here is a novel line 
of synchronous inductor 
motors that utilize the 
advantages of alnico 
magnets. Especially 
adaptable for jobs re- 
quiring low-speed 
torque or power at con- ” 
stant speed. Self-starting. Extremely rapid acceleration 
and deceleration. Used for instruments, small regulat- 
ing devices, remote-control devices, etc. Ask for Bulletin 
GE A-3307. 





RATINGS 






TORQUE 
SPEED 


a | | | | | ——_ 


How to make 
machines KEEP TIME 


Let simple, dependable 
G-E time-control devices 
like this take over the 
clock-watching duties on 
the machines you design. 
They can save operator 
training time; eliminate 
guesswork; protect ma- 
chines; cut down rejects; increase productive machine- 
hours. Available in several forms: general-purpose 
time switches, interval timers, cycle timers, short- 
interval electronic timers, time-delay relays, and 
others. Ask for chart (GES-2608) showing sizes 
and uses. 
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SMOOTHER 
CONTROL 
using 
FEWER DEVICES 


A striking feature of every one of the hun- 
dreds of amplidyne applications is the ex- 
treme simplicity with which smoother, more 
versatile control is obtained. Essentially, the 
amplidyne is a generator-type amplifier which 
is used either as an exciter or as a direct source 
of power. It differs radically from former ma- 
chines, however, in that: 


(1) It can amplify minute control power 
as much as 10,000 times; 
(2) Its response is almost instantaneous; 


(3) It can compose several controlling 
and limiting signals fed to its differ- 
ent control fields. 


Thus the amplidyne eliminates the need for 
many heavy-current contactors and other con- 
ventional control devices. 

Read in Bulletin GEA-4053 how the ampli- 
dyne— : 


CONTROLS SPEEDS 
LIMITS LOADS e HOLDS TENSION 
SPEEDS UP ACCELERATION 
PROVIDES AUTOMATIC POSITIONING 


To Genera! 
Section A668 


> and 10 oth 


Also Please send m 


© Bulletins _ 


asst 
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Dieflex Varnished Tubing products 
are available in cotton base and Fiberglas 
base. Here are some of the exclusive 
features: smooth inside treated bore . . . 
uniformity of size . . . complete round- 
ness ...extreme flexibility ...non-fraying 

. - excellent aging qualities . .. high 
dielectric strength . . . long life without 
stiffening or cracking. Be sure that the 
name Dieflex is written in your specifica- 
tions and on your shop requisitions. 


The IMC insulation engineers know 
the time and material saving methods of 
applying insulation products. They are 
especially helpful in the efficient appli- 
cation of some of the newer insulation 
materials available today. If an IMC 
Engineer is not already calling on you, 
drop us a line . . . we’ll see that he does. 


He’s a delivery 
expediter, too! ... 


On some products shipments can be made. 
Wood slot wedges, for example, are available for 


OTHER IMC PRODUCTS 


Macallen Mica Products —Vartex Varnished 
Cloth and Tapes —Varslot Combination Slot In- 
sulation —Varnished Silk and Paper — Fiberglas 
Electrical Insulation—Manning Insulating Papers 
and Press Boards— Pedigree Varnishes — Dieflex 
Varnished Tubings and Saturated Sleevings of 
Cotton and Fiberglas— National Hard Fibre and 
Fishpaper—Phenolite Bakelite— Adhesive Tapes 
—Asbestos Woven Tapes and Sleevings—Cotton 
Tapes, Webbings, and Sleevings. 


He’s a Specialist in 


Wood slot wedges ere made in our own factory of straight grained hard maple: 
ee eee es Se eens ee see eee ee 3 
in paraffin to remove splinters and provide a light wax coating. Standard 
lengths; also cut to specified lengths for production work. Specify IMC Wood | 
- Slot Wedges and get the best! ‘ 


WHEN IN NEED CALL FOR THE IMC ENGINEER 


INSULATION MANUFACTURERS CORPORATION 


MILWAUKEE: 312 East Wisconsin Avenue 


* CHICAGO 6 ® 565 West Washington Blvd. DETROIT: 11341 Woodward Avenue 


Representatives in swine APOLIS: 316 Fourth Ave., South 


* CLEVELAND 14 1005 Leader Building PEORIA: 101 Heinz Court 
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ELECTRICAL MANUFACTURING 


ENGINEERING * DESIGN * PRODUCTION 


of electrically energized machines, appliances and equipment 
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Tai ruling appears in the W.P.B. 
Conservation Order M-11-b as amended 


January 1, 1944. If you used zinc alloy die 
castings 1m your pre-war products, and 
replacement parts are now needed to keep 
these products in service, we would suggest 
that you consult your die caster since zinc 
is now permitted for such parts. The New 
Jersey Zinc Company, 160 Front Street, 
New York 7, New York. 


a FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (unter avery) ZINC 


ELECTRICAL MANUFACTURING 














































JM es ee a 


Flat lrons Come First 


IRST of electrical products to be restored to production by 
WPB edict is the ubiquitous flat iron. No other small 
appliance has proven to be quite so indispensable in the 

home as that most widely distributed and long established aid 
to living. Though the makers of irons are relatively few, there 
is much significance for manufacturers of other electrical ‘‘things 
for people” in the way that production of irons is being author- 
ized. Basically, there is apparent a plan for protection of both 
materials and labor factors, that war output may continue 
uninterruptedly, in WPB 3530.1 which is the application form 
for each manufacturer who would re-enter the flat iron field. 


j 
i 
; 
| 
| 
| 
i 
. 
) | 
There will be production quotas for each of the makers of | 
the 2,076,000 irons for 1944 and these will be based upon 1940 
output by the same companies. Applicants must indicate the 
quantity of controlled materials which will be needed to fulfill 
the quotas applied for and the manner in which labor require- 
ments will be met. The labor factors are particularly interesting 
since the basic idea is to have producers explain precisely how : 
the flat iron quotas they seek can be translated into finished | 
goods without complicating the labor situation. | 
The solution lies in a viewpoint of utilizing actual surpluses 
of both material and labor elements. Alternative ability of the 
applicant to assign his quota to another manufacturer, if inter- 
ference with war work would result from direct produetion by 
him, is a feature of the plan. 


NO VICTORY MODELS 


LL of which is definitely encouraging. It means that there 
will not be standardized Victory models of consumer 
products which would be sponsored by all participating manu- ! 
facturers alike. Nor will there be undue limitation upon the . 
engineer-designer in developing the particular product which 
he feels will best meet existing or to-be-stimulated consumer 
acceptances. Freedom of initiative is thus left for things of the 
kind and character that the sponsoring organization feels to 
have the best likelihood of success as well as for the integration 
of all available knowledge of improved materials, parts, processes 
and for the more intelligent application of basic engineering, 
styling and merchandizing principles. 


That is as it should be. 
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Aircraft Motors Still Need 


BY LIEUTENANT COLONEL 
T. B. HOLLIDAY, AIR CORPS 


CHIEF ELECTRICAL BRANCH 
EQUIPMENT LABORATORY 
ENGINEERING DIV., WRIGHT FIELD 


there were no spares available, a squadron of one 
of America’s most famous types of fighter air- 
planes was grounded. Located in a theater many thou- 
sands of miles from the Continental United States, the 
squadron waited for the shipment of spares, a matter re- 
quiring three months by sea and more than a week by air 
transport. Thus, the burning out of motors rendered a 
fighting force helpless and also congested shipping space 
badly needed for other items. When the difficulty was 
traced, it was found that the motor was not at fault— 
the limit switch had been improperly adjusted so that 
the power unit was operating at the end of its travel. 
Another famous bomber has a tail turret operated 
from an electric-motor-driven hydraulic pump. This 
motor often burned out and the trouble was usually 
traced to the pump. After long periods of nonoperation 
the pump was likely to corrode and stick in one position. 
The motor would try to start the pump and failing to 
do so would burn out. Here again a fault which was 
outside the motor caused a failure and a need for an 
expensive replacement. 


B ECAUSE cowl flap motors were burning out and 


94 


Engine starters are often burned out due to abuses 
by operating personnel. In former years, starters were 
protected by the limited amount of power which could 
be supplied from a storage battery. Before the starters 
could be used often enough to cause damage, the storage 
battery would be depleted. While the battery was being 
replaced, the starter motor would have ample time to 
cool. In recent years, however, the storage battery has 
been augmented with a battery cart on commercial lines 
or an engine generator unit in military service. The 
latter supplies power as long as the operating personnel 
care to run the starters. As a result, the starter motor 
was abused and would eventually burn out since it had 
been designed for intermittent duty, normal operating 
period of which seldom exceeded 30 sec. 

Another famous fighter airplane has electrically oper- 
ated landing gear. Motor replacement became a serious 
problem, and this alone accounted for approximately 10 
per cent of the “out of commission” time for these air- 


Density in Les. Pen Cverc Fr 


ATMOSPHERIC conditions bear a close relationship 
to motor performance particularly at high altitudes. 
Chart indicates the relation of air density to altitude. 


planes in service. The motors burned out for a variety 
of reasons, the principal ones being that limit switches 
were set improperly or that crewmen would acci- 
dentally try to retract the landing gear while the air- 
plane sat on the ground. A device to protect the motor 
was added and as a result this type of failure is now 
negligible. Some means of preventing motor failures 
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PPORTUNITIES for the motor-de- 
O signer builder, that his products may 
perform well under the conditions prevail- 
ing in tomorrow’s aircraft, are very broad. 
Colonel Holliday, who has an authoritative 
and refreshing viewpoint in regard to elec- 


Better Protective Devices 


trical components of the modern plane, 
links some realistic difficulties with their 
solutions. He concludes motor builders will 
not have met their obligations until aircraft 
power units are so protected that burn-outs 
from external causes cannot occur. 





is essential. The reasons should be obvious. It is to 
the advantage of operating personnel and the reputation 
of the manufacturer to have a motor which is utterly 
reliable. These advantages pay dividends to operating 
personnel since maintenance time is reduced. 

An electrical engineer or the industry he serves should 
not advocate use of electrical equipment in aircraft 
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OW both mean and extreme temperatures, Fig. 2, 
relate to average altitudes. Fig. 3—Composite chart 
empirically combining air density and temperature facts 
to indicate decrease of cooling effectiveness with altitude. 
Fig. 4—Current relates to time in this way during starting 
and running operations. With a locked rotor the starting 
current will be maintained at peak value but as the motor 
heats under the influence of the excessive current the in- 
ternal resistance will increase and the locked rotor current 
decreases accordingly. 


unless it is equal to other systems in all counts and better 
in others. Using the retraction of landing gear as an 
example, a popular method of accomplishing this is by 
means of hydraulic pistons. In case the landing gear 
is jammed, the hydraulic system will not be damaged. 
Pressure will be built up and a relief valve will open, 
but the piston is not damaged in any way. With an 
electrical counterpart, this is not true unless the motor 
is so protected that jamming of the landing gear wiil 
not occur. Some sort of a “relief valve” is needed. 
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So 


Electric motors require protection under all kinds 
of operation. This protection can be divided into 
two types. The first is against overload which will 
cause ultimate failure, and the second is against locked- 
rotor operation which causes almost immediate failure. 
Operation under conditions of overload is frequently 
obtained at low temperatures where the viscosity of 
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lubricants drops to critical values. Sometimes it is 
caused by an excess of dirt which accumulates on mecha- 
nisms during operations in the desert or dusty theaters. 
Like the starter which has been previously mentioned, 
overload can occur also when a mechanism intended for 
intermittent duty operation is operated for several cycles 
in rapid succession. 

Operation under locked rotor conditions can occur for 
a variety of reasons and these are external to the motor 
in practically every case. Improper adjustment of the 
limit switch which stops the motors prior to the end of 
its travel has already been noted. Jamming of driven 
pumps has already been mentioned. A gear mechanism 
can be damaged and blocked by gunfire or by accident. 
For every motor driven mechanism normally installed 
in aircraft, some type of accident can be visualized. 
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ning of an electric motor is shown by Fig. 4. The start- 
ing current of most aircraft motors is 600 to 1000 per 
cent of the normal running current. Under conditions 
of locked rotor, the starting current will be maintained 
at peak value. As the motor heats under the influence 
of this excessive current, the internal resistance will 
increase and the locked rotor current will decrease 
gradually. The maximum torque has been exerted by 
the motor at the point of maximum current. As soon 
as heat becomes effective, this current and torque will 
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VIATION of hot spot temperature from pro- 

tector temperature with variations in opera- 

tion altitude. Temperature rises increase as cooling 
effectiveness decreases 


decrease. Therefore, the motor has exerted its maximum 
effort at one instant and that instant was the point of 
maximum current. From then on *t becomes increas- 
ingly less effective. At some point, failure will occur 
because heat has accumulated to the point of failure at 
some portion of the motor. 

Potential points of failure are many and they depend 
on the design of the motor. In the case of overload, 
the motor is operating and failure is quite likely to 
occur at the junction of armature conductors to the com- 
mutator, or if banding wire is used to retain the arma- 
ture conductors, it may fail at that point. In either 
case, it is the weakening of solder which causes failure. 
During locked rotor operation, the starting current may 
cause opening of brush shunts, it may weld brushes to 
the commutator, or it may cause failure of armature 
conductors as described for overload. 

In any event, it is good and necessary practice for the 
motor manufacturer to conduct locked rotor tests as 
well as overload tests to determine the weakest point of 
the motor. A case is known where such tests were not 
conducted and a motor failed almost instantly during 
locked-rotor operation. A slight amount of checking 
increased the reliability of this motor many times. The 
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brush shunt was inadequate. Correction at this one 
point increased the life of the motor under locked-rotor 
operation from 1 to more than 30 sec. 


ALTITUDE AN IMPORTANT FACTOR 


LTHOUGH relatively simple to protect motors 
intended for household or industrial use, aircraft 
motors offer difficulty. This is because operation at 
altitude is involved. The motor must be cooled by the 
flow of air across heated surfaces. As altitude increases, 
the mass of air which is available for cooling decreases, 
The relation of air density to altitude is shown by 
Fig. 1. The relation of temperatures, both average and 
extreme, is shown by Fig. 2. These variations have 
been combined to show the effective cooling with respect 
to altitude and the result is given in Fig. 3. The above 
presents the problem of protecting the motor. It also 
indicates the requirements for adequate protection. 

The method of protection must be absolutely reliable. 
Nuisance failures or interruptions cannot be tolerated. 
The method of protection must protect uniformly and 
accurately with regard to operating altitude and in 
ambient temperatures which range from plus 165 deg. 
F to minus 65 deg. F. Actually, the range of tem- 
perature which may be encountered exceeds these 
limits, but successful operation within this band will be 
satisfactory 98 per cent of the time. In case automatic 
protection is used, the protector must be able to function 
automatically for a minimum period of 5 hours and 
preferably for a continuous period. 

Often the question “What motors should be pro- 
tected?” is asked. All motors should be protected. The 
argument for omitting protection on some motors is 
that it may be essential to obtain “the last ounce of 
effort from the motor.” What is this last ounce? As 
noted above, the maximum effort was delivered by the 
motor at the instant of starting. From that time on, its 
effort decreased in so far as torque is concerned. If 
the maximum would not start the load, there is no rea- 
son to believe that a lesser amount will start it. 

Specification of motors to the operation of gun tur- 
rets has been referred to as an example of motors not 
needing protection. Engineers have contended that it is 
better to burn out the motor trying to operate the tur- 
ret than to have a protector interrupt its use. Appar- 
ently, most engineers forget that a protector will never 
be called upon to operate unless something is wrong. In 
the case of a turret motor, it has been noted that enemy 
gunfire may damage a gear track. The motor will 
drive the gun carriage to this damaged point where it 
will jam or stop. Is it preferable to have the motor 
burn out at this point or to have it give an indication to 
the operator that it can no longer travel past this point 
and still remain effective? With a burned out motor, 
the gunner is helpless. With a motor which is still 
operative, the gunner can reverse his mechanism and 
traverse the gun over usable portions of the gun car- 
riage. This ability to partially traverse the gun may 
be the difference between an airplane getting home and 
being downed by enemy action. 

(Continued on p. 196) 
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Surge [ype Insulation Tester 


Reflects Electronic Progress 





BY N. ROHATS 


GENERAL ENGINEERING LABORATORY 
GENERAL ELECTRIC COMPANY 


EVELOPED to provide repeated surges of 

known voltage and wave shape to the product or 

apparatus to be tested, the winding insulation 
tester herein described is notable for its speed of opera- 
tion, flexibility and low energy requirements. The 
resulting wave shape at any selected point in the wind- 
ing is seen on a cathode-ray oscillograph. If this point 
is chosen as symmetrical to both ends of the windings, 
the wave shape will be the same when the surge is 
impressed at one end or the other. If, however, one 
half of the winding has a short circuit from turn-to- 
turn, coil-to-coil, or coil-to-ground, the wave shape at 
the center point will be different for the two directions 
of surge travel. 

The comparison of these two wave shapes is facili- 
tated by a synchronous reversing switch which sends 
alternate surges in opposite directions through the wind- 
ing. Ifthe two waves coincide the winding is considered 
to be without fault, but if they diverge more than a very 
little it indicates an unbalance due to insulation failure 
somewhere in the winding. This briefly, then, is the 
principle of the winding insulation tester. 

Before going into further detail, a quick review of 
the various high-potential tests which may be required 
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AKING the place of other high 

potential products for the winding 
insulation testing of electrical assem- 
blies, as the latter flow along the pro- 
duction line, this new electronic type 
unit has been based upon a thoroughly 
well-organized product design plan. 
It reflects what coordinated engineer- 
ing-design thinking can produce in 
terms of a carefully integrated prod- 
uct. It also reflects wartime realities 
and their impact upon the ways in 
which development men must plan. 





will give the reader a clearer picture of the significance 
and effectiveness of this new piece of test equipment 
apparatus. 

Any product energized from a power supply system 
is subjected to various voltages. In addition to the 
line voltage, which at the worst will hardly ever go 
above 120 per cent of normal, there are occasional 
transient voltages which may go much higher. These 
transients, in the case of utiJity or industrial equipment, 
are caused mainly either by lightning or by switching. 
Those due to lightning are limited in crest value by the 
flashover of insulation or by the operation of protective 
devices, and may reach several kilovolts on low-voltage 
circuits. Switching transients are generally limited to 
a peak of five times normal by the comparative slowness 
of circuit interruption of air or oil break switches. 
Vacuum or mercury switches, which break much faster, 
will produce transients proportionately higher. 

From the foregoing, it is logical to conclude that in- 
sulation failure when it finally occurs, at least in the 
equipment indicated, will be due to some high transient 
rather than any small rise in line voltage. This fact 
has long been recognized, and much time and effort 
have been expended on evaluating transient voltages 
and in devising means of protection against them. Such 
information is of the utmost value to the designer, since 
the insulation of a large motor or transformer winding 
is a major part of the cost. Also, any reduction of in- 
sulation thickness or volume may generally be accom- 
panied by some reduction of copper and iron, with a 
consequent increase in efficiency. 

Insurance of reliability without excessive insula- 
tion requires adequate high-potential tests and experi- 
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S° COMPACT and readily moved that it may be placed in 
Operation directly on the assembly line (A), as in the testing 
of turn-to-turn insulations in these new motors, the winding 
insulation tester (B) is an integration of several developments. 


ence has shown that this is accomplished when proper 
conditions of electric stress and reliable methods of 
failure detection are used. In other words, test voltages 
in all parts of a winding must be of sufficient magnitude 
to result in breakdown or flashover at all points where 
insulation strength is not enough to withstand service 
conditions, and every breakdown or flashover must be 
indicated with certainty by the test equipment. Con- 
ductor-to-ground insulation, coil-to-coil, and turn-to- 
turn insulation must all be stressed to simulate service 
conditions faithfully. 

Sometime ago there was undertaken the task of de- 
veloping a testing equipment which would meet all of 
these requirements as completely as possible, particularly 


B 
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as applied to three-phase machines. A survey of the 
possibilities showed the following list of available volt- 
ages with their respective qualifications. 

De.—Stresses only conductor-to-ground insulation, 
and stresses are not representative of the operating 
conditions of a-c apparatus. 

Ac.—Stresses only conductor-to-ground insulation. 

High-frequency ac.—1000 to 3000 cycles. Because 
of increased reactance at higher frequency, higher volt- 
ages may be applied to the winding without exceeding 
its full-load current. This has been used to test three- 
phase motors up to about 100 hp. It will stress coil-to- 
coil insulation in the same ratio as applied voltage bears 
to rated voltage of test specimen. Its main disadvan- 
tage is the high cost of test equipment. 

Surge—The application of a surge which reaches its 
crest value in a microsecond or less, will result in higher 
turn-to-turn and coil-to-coil stresses than those pro- 





A 


. 
AS HOUSED within its special 

steel cabinet, the insulation test- 
er provides compactness without 
sacrifice of accessibility or desirable 
space factors. A—Smaller tubes are 
mounted on a plastic shelf, below 
which are the filament transformers. 
Below chem, come transformers for 
sweep power, peaking and cathode 
power as well as the cathode voltage 
capacitor. All of which permits easy 
access, good ventilation and short 
electrical connections. B—Note 
cathode ray tube mounting. Next to 
the selector switch, on the inside of 
the front panel, is a time-delay relay 
which prevents surge voltage appli- 
cation until § min. after turning on 

the filaments. 
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duced by high-frequency Ac. of equivalent crest value. 
This ratio in favor of the surge may be as high as five 
at the terminals, but due to non-linear distribution it 
will reduce to about unity at the neutral of a wye-con- 
nected machine. At first glance, this reduction of stress 
as the wave penetrates the winding may seem to be 
a disadvantage. However, it should be borne in mind 
that whatever the stresses produced by such a surge 
test, they are similar to those produced by the surges 
encountered in service, and therefore constitute the most 
logical type of high-potential test. 

Because of this, it was decided to undertake the de- 
velopment of some form of surge testing equipment 
which would be simple enough to be used by non-tech- 
nical personnel. This requirement of simplicity natur- 
ally eliminated at once the usual laboratory type of 
single-shot, high-voltage surge generator and _ high- 
speed cathode-ray oscillograph, and focused attention 
on the oscillograph electric transient analyzer. The 
transient analyzer is an instrument originated some 
years ago for the purpose of facilitating the analysis of 
the impulse behavior of circuits, electrically. It con- 
sisted essentially of four parts: Cathode-ray oscillo- 
scope, sweep or time axis circuit, surge generator with 
variable capacitance and discharge circuit with variable 
resistance inductance and capacitance elements. 

The design was such as to permit the generation of 
sixty surges per second, which were so accurately timed 
that a standing image of the surge was presented on 
the oscilloscope screen. The generator and discharge 
circuit constants could then be varied to produce any 
desired wave, or to represent some other circuit the 
surge performance of which was of interest. The maxi- 
mum surge voltage was 1000 volt, so that it could 
hardly be used for high-potential testing of anything but 
very low voltage apparatus. 

One of its major applications was in studying the 
surge voltage distribution in transformer and machine 
windings. The surge generator would be connected to 
the winding terminals while the oscilloscope could be 
connected to the same or any other point. Since the 
standing wave on the screen responded instantly to these 
changes and could be traced or measured directly with- 
out photographic records, the analyzer was a great 
time saver for all kinds of surge investigations. 

To convert this transient analyzer into a_high- 
potential surge test required only a suitable increase in 
voltage and current rating of the surge generator. This 
did not seem to present unusual difficulties, and there- 
fore attention was first turned to methods of indicating 
failure. With the surge applied to one terminal of the 
winding, the oscilloscope could be connected: (A) To 
the same terminal, (B) to some other terminal, (C) to 
some point within the winding or (D) to a pick-up coil 
placed in inductive relation to each of the machine coils 
in succession. 

With connection A, the wave shape was not greatly 
affected by a completely shorted coil. While somewhat 
better response could be obtained by using high series re- 
sistance in the surge generator, the results were not good 
enough to be acceptable for a commercial test. Method 
D gave good results in showing up even a single shorted 
turn, but was thought to be impractical because of the 
care required in placing the pick-up coil. It also, obvi- 
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ously, could not be applied to assembled machines. 
Method C, with the oscilloscope connected to the neu- 
tral, showed encouraging changes due to shorted turns 
in the path of the surge. However, it was also rejected 
as impractica] because it could not be used with delta- 
connected machines nor even with wye-connected wind- 
ings in which the neutral was not accessible thus 
limiting its possibilities. 

Method B, as would be expected, gave results similar 
to method C but without its objections. Using a three- 
phase, wye-connected winding, the surge was directed 
into phase 1 and through phase 2 to ground. The os- 
cilloscope was connected between phase 3 and ground 
and therefore the wave shown was a resultant of the 
wave at the neutral and whatever was induced in phase 
3. This had a more rounded shape than the wave at 
the neutral, but for purposes of indication this was not 
objectionable. As phase 1 and phase 2 were in series 
for the surge, a shorted turn or coil in either one lowered 
its reactance and thereby caused shift in voltage to the 
other. This resulted in a change of voltage at the 
neutral and at the end of phase 3 and so gave an indi- 
cation of the fault. 

Using a change of wave shape or amplitude for fault 
indication has some disadvantages. The main one is 
that it is necessary to have the pattern for a good wind- 
ing before one can judge the condition of the winding 
to be tested. On production lines where a variety of 





PRINCIPAL elements of the winding insulation 

tester are the repeating surge generator 
(bottom, left), a cathode-ray oscillograph (top, 
right), the time-co-ordinating and beam time-axis 
circuit (top, left), and a synchronous reversing 
switch (bottom, right), together with a typical 
wye-connected winding of a rotating machine. 
The surge generator consists of a supply trans- 
former, No. 10; charging tube, No. 11; main 
capacitor, No. 6 and discharge resistance and tube, 
Nos. 7 and 5. This circuit provides a capacitor- 
discharge voltage wave which is applied through 
a synchronously operated reversing switch, No. 9, 
to the machine windings, Nos. 12 and 13, under 
test. Time-co-ordinating circuit, Nos. 1, 2, 3, and 
4, supplies time-axis voltage for the cathode-ray 
oscilloscope and operates the surge generator once 
for each cycle of power-supply frequency, which 
results in a stationary image of the fault-indicating 

wave on the oscillograph screen. 





machines are produced, it would be difficult to place 
the correct pattern for each type on the oscilloscope 
screen. Evidently some technique was needed which 
did not require a comparison of the wave with a fixed 
standard. 

Further work along these lines showed that the wave 
on phase 3 was the same with a good winding whether 
the surge went from 1 to 2 or from 2 to 1. But if a 
short were present in phase 1, for instance, the wave 
amplitude was higher when the wave was going from 
1 to 2 than when it went in the other direction. Evi- 
dently if this changing of surge direction could be fast 
enough, the two waves might be visible at the same time. 
This idea then led to the design of a synchronous motor 
driven switch which operated to change the direction 
of alternate surges through phases 1 and 2. 

Several designs were built, but the one finally adopted 
consisted of an insulated wheel running at 900 rpm. 
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and having four sets of brushes on it. The brushes 
were spaced 90 deg. apart and the wheel had two sym- 
metrically placed steel segments on its periphery which 
were just long enough to reach from one brush to an- 
other. Narrow slots about % in. apart were milled 
in the circumference. These served to break up the 
conducting surface layer of graphite deposited by the 
brushes in order to prevent flashover at higher voltages. 
A wheel of about 5 in. diam. was found to have enough 
insulation to handle surge voltages up to 15,000 volt. 

So putting together a high-voltage transient analyzer, 
a synchronous reversing switch, and another hand- 
operated selector switch, we have the winding-insula- 
tion tester. The selector switch is a three-pole, five- 
position switch which permits selecting any two of the 
three phases for the surge path. The fourth position 
shows the shape of the generated surge, and the fifth 
position opens all three poles. 

The manner which the standing waves on the oscillo- 
graph screen are used to indicate faults can best be 
appreciated by inspection of a few typical oscillograms 
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of motor insulation tests. Oscillogram No. 1, as illus- 
trated in an accompanying figure, shows the surge 
voltage applied at the machine terminals, and oscillo- 
gram No. 2 shows the wave shape at the neutral of the 
machine, Oscillogram No. 3 represents the typical test 
connection arangement with the deflection plates con- 
nected to terminal 3 when terminals 1 and 2 are con- 
nected to the surge generator. The single wave shows 
that no winding defects were present. Oscillograms 
No. 4, 5, and 6 show two waves and were obtained with 
a single turn of the winding short circuited. Oscillo- 
gram No. 7 shows the wave obtained when one coil is 
short circuited. Oscillograms No. 10, 11, and 12 show 
wave shapes for one terminal grounded, midwinding 
grounded, and neutral grounded respectively. 

The oscillograms are illustrative of the performance 
of the winding-insulation tester for the particular case 
of the 3-phase, wye-connected motor. As the surge 
voltage output may be adjusted in 200-volt steps up to 
a maximum of 10,000 volt, machine windings up to and 
including the 2300-volt class may be tested adequately. 
Experience has shown that the tester can also be used 
with success on other types of windings and coils. 

The winding-insulation tester is especially advantage- 
ous because of the small amount of time required for 
the testing operation. Equipment is tested as rapidly 
as it flows along the production line. The operation of 
connecting the terminals of the test piece may be done 
within a few seconds, and the wave or waves on the 
screen are then continuously visible during the time re- 
quired for an adequate test. This speed of testing, 
coupled with adequate insulation stresses and certain 
fault detection, combine to provide in the new winding- 
insulation tester an especially valuable step forward in 
high-potential testing methods. 


SOME DETAILS OF THE DESIGN 


OUNTED in a steel cabinet about 33 in. high, 
18 in. wide, and 27 in. deep, the winding insulat- 
ing tester is quite compact. Since standard steel cabi- 
nets tend toward greater width and less depth, it was 
found necessary to design one suitable to the needs of 
this equipment. To begin with, the depth was deter- 
mined mainly by the length of the cathode-ray tube, the 
height by the size of the large thyratron plus the room 
for the cathode-ray tube, and the width mainly by the 
length of the synchronous switch. These dimensions 
allowed for a comfortable arrangement with everything 
easily accessible. 

The cabinet itself is built of 0.062 in. steel except for 
the door and right side, which are of 0.044 in. steel. 
The rounded corners, in addition to greatly improving 
its appearance, also simplify the construction. The 
front and rear panels with these rounded corners have 
¥% in. by 1 in. steel strip spot-welded to the inner verti- 
cal edges for reinforcement and for the support of other 
parts. Angles are spot-welded at the upper and lower 
edges for bolting.on the top and bottom. Angles are 
also spot-welded to the side edges of the top and bottom, 
and the latter is raised up by a hardwood skid along 
each edge. These skids provide 34 in. clearance under- 
neath, so that the various parts may be bolted to it 

(Continued on p. 224) 
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With A War And A Peace To 
Be Won—Nema Plans And Acts 





RADE associations, to be successful, must reflect 
the ability of those concerned to look forward to 
the future in addition to their capacity to make 
good time-judgments. Nema has both the respon- 
sibility and the capacity to take soundings of its post- 
war situation. It will continue to do so as conditions 
permit; the more intensively as evidence grows that a 
post-hostilities period is rapidly approaching. So far as 
I can observe, neither the Board of Governors nor the 
members have any desire for Nema to “splurge” on 
postwar planning in any fashion that would in the least 
curtail their part in the winning of the war quickly. 
Determination is more important than optimism. It 
is my hope and belief that manufacturers of various 
electrical products will not let optimism divert their 
attention from helping to win the war. It is feared 
that there has been too much optimism in some other 
quarters already. The urgency of immediate situations 
directly or closely related to the war effort has kept 
the eyes of the members and of the association itself 
focused almost entirely on the winning of the global 
War now in progress. 
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BY LEONARD KEBLER 


PRESIDENT 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
AND PRESIDENT 
WARD LEONARD ELECTRIC COMPANY 


Thus it is that Nema activities have changed rela- 
tively little during the last year except in emphasis as 
new wartime problems arise. 


PRIORITIES AND MATERIALS SERVICE 


EMBERS have been served exceedingly well by 

the Nema War Projects Committee, the Priori- 
ties and Materials Allocations Committee, and the War 
Projects Department. Every WPB order, as well as 
many other government rules and regulations, is nor- 
mally received at Nema headquarters the morning after 
release and the staff issues, with rare exceptions, on 
the same day all regulations of interest. Besides the 
speed with which accurate information is provided to 
the members, the selection of what is significant to elec- 
trical manufacturers, including what is significant to 
particular groups, out of the great and almost unread- 
able volume, has been one of the most valuable features 
of this service. 

In addition, the Priorities’ and Materials Allocations 
Committee has met every month in Washington for 
over a year with the Controlled Materials Division of 
WPB in a mutual exchange of helpful and constructive 
information and discussion. 

The total number of bulletins issued by the War 
Projects Committee in 1942 was 1041; in 1943, 1510; 





VER alert to opportunity and 

quickly responsive to necessity, 
those who guide the destinies of the 
National Electrical Manufacturers As- 
sociation find successive years to call 
more frequently for policy and pro- 
gram adjustments than for sudden up- 
heavals. President Kebler, looking 
realistically ahead, first reviews some 
currently established activities of 
Nema and then relates them to the 
probabilities of the immediate future. 
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and thus far in 1944 there is evidence of a slight de- 
cline only in the number of government rules and regu- 
lations relating to materials, priorities and kindred sub- 
jects and classifications. 

The membership is deeply indebted indeed, first, to 
Clarence L. Collens, later, to Fred R. Fishback, and, 
more recently, to Harold L. Olesen for their leader- 
ship of the Priorities and Materials Allocations Com- 
mittee, and for the excellent service which they and 
their committee members have performed, both for the 
government and for the association. 


RENEGOTIATION OF CONTRACTS 


URING 1943 and the first two months of 1944 

active debate, sometimes rather vehement, re- 
garding the Renegotiation of Government Contracts 
Law has been evidenced. Now that the Tax Law has 
been revised and some minor alterations to the Rene- 
gotiation Clauses adopted, it may be expected that 
debate may quiet down for a time at least. 

Under the leadership of Frank C. Jones, the Nema 
Committee on this subject has cooperated actively with 
the Chamber of Commerce of the United States and the 
National Association of Manufacturers, not only in dis- 
tributing information regarding the law itself and its 
interpretation, but also regarding proposed revisions, 
and has presented evidence to the House Ways and 
Means Committee. 

Other members, particularly E. O. Shreve, as Chair- 





ESIGNED to save manpower 
by relieving draftsmen and en- 
gineers of the tedious work of hand- 
lettering drawings, plans, charts, 
schedules and many other miscel- 


pletely 
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laneous engineering records, this 
machine is equipped with a com- 
electrified 
writer keyboard. 

The electrically controlled keys 









man of the N. A. M. Committee, have likewise been 
active in exploring and presenting to Congress and 
administrative agencies proposals for removing some of 
the causes of business uncertainty regarding the law 
and its administration. 

As this is being written, another bulletin, interpreting 
the changes in the Renegotiation Law, is being dis- 
tributed to all Nema members. Renegotiation is evi- 
dently to be with us in somewhat improved form for 
all of 1944 at least, and not improbably for six months 
of 1945. To a considerable extent, however, repricing 
may replace renegotiation and call for an information 
service similar to that on priorities and materials al- 
location previously mentioned. 


AS TO CONTRACT TERMINATION 


HERE were those who early foresaw the ap- 

proaching problems relating to termination of gov- 
ernment war contracts, and none of them earlier than 
Clarence L. Collens who began calling it to the atten- 
tion of the Nema Board of Governors as early as the 
autumn of 1942. In fact, he brought the subject to the 
attention of the Board every time the subject of rene- 
gotiation was discussed. 

Early in 1943, Mr. Collens became Chairman of a 
new Committee on Termination of War Contracts, and 
Nema had the privilege of calling the subject to the 
attention of the Chamber of Commerce of the United 
States in the form of a proposed resolution for its 







ENGINEERING DRAWINGS 


may be adjusted to produce letter- 
ing of any desired density ; and the 
density is further assured by a new 
blueprint ribbon made especially for 
this type of drafting work. The rib- 
bon feed mechanism on this machine 
is of special design which feeds a 
fresh type-width area into position 
for each type stroke. 

The writing surface of the ma- 
chine is flat as a drawing board 
which allows 396 sq. in. of the 
drawing to be in full view and in let- 
tering position at all times. 

Small or large sheets are accom- 
modated. The sheets are placed on 
the large flat writing surface as they 
would be on a drafting board. They 
are held in typing position by means 
of the paper clamp which is part of 
the left and right platen rails. These 
platen rails are also equipped with 
slots and circular cut-outs so that 
drawings longer and wider than the 
platen may extend through the rails 
at both sides. A development of 
Underwood Elliott Fisher. 


standard type- 
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annual meeting, a resolution which, in substance but 
in modified form, was adopted. 

The Committee on Termination of War Contracts 
has been active through a good part of 1943, Mr. Col- 
lens himself having addressed a number of organiza- 
tions on the subject, including the Chamber of Com- 
merce of the United States, Controllers Institute of 
America, and the National Industrial Conference Board. 
The Committee, through Mr. Collens and others, has 
appeared before the Senate Committee on Small Busi- 
ness, before the House Ways and Means Committee, 
and has conferred on several occasions with various 
officials of the War and Navy Departments, and with 
Messrs. Bernard Baruch and John M. Hancock. 

A notable development among electrical manufactur- 
ers has been the designation of company officials to de- 
vote all or a large part of their time to the subject of 
termination of contracts, including the establishment of 
a definite department adequate to cope with the prob- 
lem as it grows. It is rapidly becoming recognized 
that the wise thing for any manufacturer to do is 
to become well organized to deal with termination 
of contracts, even in the early stages, so that the 
inevitable mistakes that may be made will be made 
on a small scale instead of a large. 

No other organization of which I know has been 
more forehanded than Nema. The Contract Termi- 
nation Committee has kept the members promptly 
informed regarding new developments in government 
procedures, but most important of all has, (jointly with 
the Industry Accounting Committee, of which Mr. R. 
L. White, newly elected member of the Nema Board, 
is Chairman) prepared and distributed a manual or 
guide to manufacturers on the subject of contract 
termination, so far as I can discover, over a week 
ahead of any other organization. It has already re- 
ceived high commendation from various quarters and 
substantial reproduction in various publications. 

In the course of their work, these two committees, 
having done all their undergraduate work on the sub- 
ject of contract termination, held a two-day post-grad- 
uate course with the benefit of instruction from repre- 
sentatives of the Readjustment Division of the Army 
Service Forces, representatives of the War and Navy 
Departments, Signal Corps, and others, benefiting their 
own companies as well, I hope, by their intensive work 
for Nema. 

Already six district conferences have been held on 
the subject in Boston, New York, Pittsburgh, Cleve- 
land, Chicago and St. Louis, attended by member com- 
pany representatives in a fashion that almost over- 
whelmed our resources. It is not improbable that an 
additional series of contract termination conferences 
will be held in the next few months as the solution 
of heretofore unresolved problems relating to contract 
termination are found, particularly solution to the prob- 
lem of settlement of terminated subcontracts. As pro- 
gressive development of contract settlement procedure 
takes place, makers of various electrical products may 
count, I am sure, on the continuation of the exceedingly 
constructive work of the Committees on Contract Ter- 
mination and Industry Accounting. 

In addition to the general principles underlying sound 
contract termination policy and procedure, there are 
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This year, as in 1943, ELecrricaL MANu- 
FACTURING offers but a limited observance of 
its long-established program for emphasizing 
in a feature issue each Spring the relationships 
of the National Electrical Manufacturers Asso- 
ciation, its members, its industry and all makers 


of complete electrically energized products in 
general. This is in deference to the exigencies 
of war and to WPB restrictions on publishers. 
President Kebler’s viewpoint, here presented, 
keys itself to the forthcoming meeting of Nema, 
in Chicago, April 24-27. 


The Editor. 


undoubtedly a good many problems peculiar to particu- 
lar industries. That this is so is already beginning to 
appear within what is so inclusively called electrical 
manufacturing in which, as in Nema, there are prob- 
lems peculiar, for instance, to the ceramic industry or 
to the wire and cable industry. Before many weeks 
or months have gone by, the probability is that consid- 
erably more attention will be given to those peculiarities 
of contract termination problems which relate to par- 


.ticular industries, including particular branches of the 


electrical manufacturing industry, with a view to de- 
termining authoritative answers as much in advance 
of termination as possible. 

Since prompt and sound settlement of terminated 
contracts will have an important bearing on reconver- 
sion, this is a timely activity with important postwar 
significance and implications. 


COSTS TO RECONVERT 


OTH in connection with renegotiation and in rela- 

tion to contract terngination, the costs of recon- 
version have come in for considerable exploration, 
although not as yet any government determination. 
Mr. R. L. White, Chairman of the Nema Industry 
Accounting Committee, on request of a Subcommittee 
on Reconversion of Costs of the Joint Contract Termi- 
nation Board, has presented in person and in writing 
his own views and those of a number of accounting 
executives who could, on short notice, readily be con- 
sulted on the subject. 

It may well be expected that governmental agencies 
already exploring this subject may soon have deter- 
mined on policy. It is a subject which is likely to ex- 
cite keen interest of business men generally and of 
many electrical manufacturers in particular before the 
year is over. 

Probably there is no other problem more distress- 
ing to business executives now than the manpower 
problem, through which criscross a great variety of 
forces including the requirements of a tremendously 
expanded industrial volume, the requirements of the 


-armed forces, differing local conditions, and the stresses 


which inevitably have accompanied the unnaturally ac- 
celerated growth of collective bargaining. 


(Continued on p. 174) 
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Well-Designed, Pre-Formed Coils 





BY W. K. WALTHERS 
PRESIDENT 
WILLIAM K. WALTHERS INC. 


electrically energized product and its sub-assem- 

blies, their production is a serious economic factor. 
Whether the product-maker should wind his own coils 
or purchase them from a specialist whose business it is 
to make coils is a perennial question. As discussed in 
these pages previously, special machinery and broad 
experience combine to give the coil building specialist 
the edge in many cases. However, the product manu- 
facturer and the coil maker must have a common under- 
standing of the work the coil must do and how it is to 
be integrated in the product for the best results. 


Sas COILS are so essential a part of the complete, 


POSSIBILITIES ARE WIDE 


NY COIL can be considered in terms of pre- 
A fabricating today. The only exception might be 
the small relay or magnet coil which is more easily 
wound directly upon its core. Even this type might 
be considered as a pre-fabricated type if the manufac- 
turer of the coil supplies the core, although the coil 
would not be pre-formed in the strict sense of the term. 

Pre-forming of coils antedates pre-fabricating as there 
are certain types of assemblies which do not permit the 
inclusion of a complete magnetic structure. For exam- 
ple, in winding a motor armature or field it is easier to 
pre-form the coil on a pattern than to wind it in place. 
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HETHER the manufacturer of the 

complete electrically energized prod- 
ucts winds his own coils or buys them 
pre-wound from a supplier of such parts is 
a question to be settled by close study 
of the many factors involved. In either 
case, the physical, mechanical and electri- 
cal details of surrounding structures and 
related mechanisms had better wait until 


The same applies to transformers and in general to any 
device where it is easier to slip the coil onto its core 
after assembly or completion of the core. 

In the specification of coils for new machines, often 
the things which should be done first are done too late. 
For instance, consider the necessity of arriving at an 
approximate size and shape of the coil during the pre- 
liminary design state. While it may not always be 
possible to predetermine all the work characteristics of 
the machine at such an early time, still a consideration of 
the coil in terms of all known factors will certainly lead 
to a better design in the end. The engineer designer 
may feel that because he has the specifications of a 
similar machine he is on familiar ground. However, it 
is still wise to consult the coil designer because his 


suggestions may lead to major improvements, or to 


simplification of the magnetic or electric circuit. 

One coil manufacturer tells the story of how a client 
designed a small self-contained product requiring a 
transformer, only to discover, after the unit was devel- 
oped, detailed, and part of it tooled, that no standard 
transformer unit would fit in the allotted space and a 
special unit would cost more than the price of the part 
would justify. However, if the transformer had been 
selected before the container for the unit had been de- 
signed, a small change in one dimension would have 
provided the required space. 

In another instance an electrical device was designed 
so that part of it created a magnetic shunt or leakage 
path which used up too much energy. Had the designer 
of the machine relied on the coil designer early enough 
a minor change in design would have offset the need 
for an oversize coil that was difficult to integrate. So, 
if it takes a pound of copper to do the work of the coil, 
space must be found for that much copper or the best 
mechanical efforts will suffer for want of sufficient elec- 
trical support. It is much easier to keep that pound of 
copper in mind from the start than try to squeeze it 
into the wrong place, or into a more expensive form 
when the design is past the paper stage. 

Coil manufacturers usually ask their prospective cus- 
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the coil design is pretty well fixed. If not, 
as Mr. Walthers points out in this guiding 
summary, costs of the special windings re- 
quired may fall away out of proportion to 
the value of the finished product. Especially 
is this true in the case of pre-formed com- 
ponents where advantage can otherwise be 
taken of low-priced, easily available de- 
signs, all of which invites specification. 


tomers to fill out specification sheets covering coil 
data. However, the information requested often pre- 
supposes a knowledge of the size and shape of the coil, 
and to know these factors we must first evaluate the 


work the coil must do. 





PRE-FORMED coils have all possible A 


Coil designers must know the type of circuit on which 
the coil is used, thus de. or ac., volt, phase and fre- 
quency. From this can be determined wire size, shape 
of the coil, relation of iron to copper and the kind of 
materials to use. For example, when coils are used on 
ac., the iron structure is laminated to reduce eddy cur- 
rents. Chatter, or excessive armature noise, may have 
to be overcome by a shading coil. Then there are cer- 
tain kinds of work than can be done best by de. (or by 
ac.) and if the proper current is not available it may be 
necessary to include, as part of the electrical device, 
necessary equipment for conversion or rectification. 

In addition, the coil manufacturer must know how 
the coil is to be used—condition of atmosphere; expo- 
sure to chemicals, heat, spray, and mechanical injury ; 
how long the leads should be, and kind and size of lead 
wire or terminals. In fact, the more the coil designer 
or manufacturer knows about the electrical device and 
its service the better prepared he is to offer suggestions 
and a correctly designed coil. 

Coil manufacturers say that there are too many 
variables in coil design to offer any standard sized 
coils. Even manufacturers of coil bobbins state that 
over 90 per cent of their orders cover special shapes 





B 


variations. Round, square, rectangular, 
wide, narrow and for differing voltages and 
conditions of use (A) they serve to illus- 
trate the continuing trend to assembly of 
the produtt from more and more standard- 
ized components. Radio and electronic 


types (B) involve most elaborate winding 
techniques as well as special ways of mount- 
ing and bringing out the leads. Coils 
wound on special molded plastic core bob- 
bins (C) offer certain advantages against 
corrosion and other vicissitudes. 


Mechanical work is measured as pull or push in the 
case of a solenoid, as turning effort in a motor, or in 
other ways and it is expressed as so many ft.-lb. of 
energy. This then is translated into electrical energy, 
first in terms of magnetic flux and amp. turns, and 
finally in watt. It is important to know the time in 
which the work is done and the frequency of the time 
cycle. Since part of the energy is lost in the form of 
heat an appropriate allowance must be added and pro- 
vision made for dissipating the heat without damage to 
the coil or product. Generation of heat (if excessive) 
also has a bearing on selection of materials for the coil. 
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made to customer specification. While this may be true 
because of the manner in which the coil industry devel- 
oped, it does seem both logical and possible to stand- 
ardize the components—core and bobbin—which form 
the basic coil structure. A user of coils will do well to 
keep in mind the desirability of such standardization 
in his coils as a factor in reducing both cost and in- 
ventory expense. 

As far as possible the size and shape of the bobbin 
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should be considered in terms of tube and rod dimen- 
sions. For example, the inside diameter of the tube 
should be in keeping with the standard available rod 
sizes from which the core is made and neither a size 
which calls for turning the core to fit nor so loose a fit 
that space is wasted. This applies only to round or 
square cores which are made from commercial steel 
shapes. Sometimes it may be necessary to turn the 
core for a shoulder on one end but even so, a checkup 
on standard sizes may be worth while. 

On the other hand, the outside diameter of the bobbin 
tube should conform to a convenient hole size which 





ICETY of fit for assembly, maintenance, and ventila- 
tion depend largely on the thinking done in advance 
of final design freeze, as in this solenoid and plunger unit. 


has to be punched in the bobbin end. The end may be 
a standard washer and the hole diameters follow set 
dimensions. So, in selecting the tube for the bobbin, try 
for an outside diameter to work with the end and an 
inside diameter to work with the core. Thickness of 
the core should be in keeping with the overall dimen- 
sions of the bobbin. The outside diameter of the washer 
should be to the nearest standard washer or disc size. 

After the work conditions are known and translated 
into ampere-turns, it is possible to arrive at the dimen- 
sions of the coil and selection of the materials to be 
used: Core, bobbin, wire, insulation and terminals. 

Kind of iron which the coil must magnetize has an 
important bearing on the size and shape of the finished 
coil. Poor iron calls for more ampere turns. The path 
magnetic lines follow around the coil determines the 
leakage loss. Unnecessary air gaps should be avoided. 
It is the length of the iron circuit and its cross-section 
that determines how well the magnetic force is trans- 
formed into work. Sometimes it is possible to increase 
-efficiency of the coil by either increasing or decreasing 
the amount of iron in relation to the copper. Again, 
there may be times when the machine structure pre- 
determines the shape the core can take and in that case 
the coil must be designed to fit the iron. 

The type of bobbin* (other than its size) will depend 
on the space which can be allotted, the mechanical 
strength required to hold the coil together and the pro- 
tection which must be afforded the coil. Also on how 





* See “Many Materials Contribute to Better Coil Supports,” 
December 1943. 
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much can be spent on the bobbin. Some coils—the form 
wound type—do not use bobbins but are wrapped with 
tape (coils for armatures, field coils, transformers, 
etc.) The bobbin may be built up of a tube and washers, 
fabricated from fibre and metal parts, molded in one 
piece from plastic, or built directly upon the core. The 
effect of heat, oil, water and chemicals on the material 
of the bobbin as well as that of the coil must be taken 
into account. 

As a conductor, copper is still the best material. 
Aluminum, iron, or other metals are useful only when 
high resistance or ability to produce heat is more impor- 
tant than work. Of all types of insulation, enamel 
offers the best space factor and, because it does have 
excellent protective qualities and high dielectric strength, 
is used unless some special insulating requirements must 
be met. Fabric-covered wires (cotton or silk) are 
wasteful of space but are used when it is necessary to 
bond the coils together with an impregnating varnish. 

Cellulose acetate and similar plastics are used for in- 
sulation either in the form of yarn or tape when the 
coil is subject to moisture exposure. However, these 
media are not at all suitable for high temperatures. For 
high temperature work glass insulation is now winning 
favor. But both plastic and glass are poorer in space 
economy than either enamel or fabric coverings. While 
proper insulation of the conductor is of major impor- 
tance the loss in winding space due to extra-heavy in- 
sulation must not be overlooked. There are some 
indications that better insulating materials will be avail- 
able as a result of war development work and investiga- 
tion of new materials is always in order. 

Wire can be wound on the coil either at random or in 
precise layers with some form of insulating material 
between layers. Which method is best depends on size 
of wire and the maximum voltage between layers. While 
the separate layer method is less efficient in usage of 
space it may be required if extra protection, either 
dielectric or mechanical, is needed. Random winding, 
on the other hand, is the more economical method on 
the basis of winding cost. The completed coil may or 
may not be covered by some kind of tape for additional 
surface protection or to improve its appearance. 

As to terminals, or lead wires, we have the choice of 
supplying the coil with short leads (to which the incom- 
ing wires are attached), clip connectors, screw post 
terminals, soldering lugs, or wires long enough to reach 


FOR BETTER PREFORMED COILS 


Design your coil first or before you complete the paper work. 
Check your coil design for all electrical characteristics. 

Check size and shape of desired coil against available space. 
Check for best materials—use standard parts where possible. 

Is coil easy to assemble, wire, remove, replace? 

Will coil be subject to any unusual hazards—oil, water, heat, 


chemicals? 
Have a sample coil built and try it out in an experimental unit. 
If you make any changes in the product, check the coil design too. 
Determine whether your plant. or a coil specialist can give you 
the best coil. 
Periodically recheck for improved methods. Keep a complaint 
file for reference. 


ELECTRICAL MANUFACTURING 
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the machine terminal block or auxiliary equipment asso- 
ciated with the product. If the coil wire is small it is 
best to use some form of terminal to which the smaller 
wires can be anchored. Unless the wires of the coil 
approximate the size of the connecting wires it is poor 
practice to depend on an extension of the coil wire for 
lead wires. The method of connecting may also be 


influenced by maintenance factors, or frequency with. 


which the coil must be removed. 


THINK ABOUT ACCESSIBILITY 


HERE have been products so academically de- 

signed that when they reached the production 
stage, assembly was impractical if not impossible be- 
cause it took a double jointed screw-driver or remote- 
controlled wrench to fasten the parts together. Such 
possibilities are good to keep in mind when locating a 
coil within a product. The engineer-designer should 
visualize how the coil is to be assembled and check for 
sufficient clearance for its removal in case of replace- 
ment as well as for space to fasten and connect. 

If the coil is exposed in some unusual way to fumes 
from a nearby chemical action, to steam or spray, oil 
from a coolant pump, or abrasion from a nearby part 
that may move or be moved during the operation of the 
machine—something should be done to protect against 
these hazards. Of course, it is impossible to guard 
against outside influences which result from unforeseen 
adversities, but the more such risks can be forestalled 
the better the product will be. 

Circumvention of injury may be achieved either by 
avoidance of the cause or protection against it. If the 
coil can be moved within the product, without disturbing 
other design or mechanical factors, the cure is simple. 


Two forms of solenoid actuators (A) and (B) 
are assemblies from pre-formed coils. Many 
possible variables involved—wire size, number of 
turns, dimensional relationships, etc.—make 
standardization difficult but not unattainable. 
Often an existing coil design can serve directly or 
with minor modification in your product. 


RANSFORMERS exhibit a wide diversity of 

sizes, forms, models, and designs. But even so, 

variations in the coils are less extensive than in 

the finished unit since many of the differences in- 

volve only changes in cases, mounting means, and 
circuit connections, 
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If not, it may be necessary to use a different kind of 
bobbin, different and better insulation on the wire or 
covering for the coil. Glass insulation fills the bill for 
high temperatures, moisture, oil and. acid exposures, 
but glass also increases the space required. 

A protecting shield or case about the coil is another 
answer provided such a cover does not interfere with 
the dissipation of heat. If the coil is subject to over- 
heating, and no other solution is possible, forced ventila- 
tion with a fan or pump built into the product may be 
the answer. One manufacturer overcame the heating 
problem by using metal washers, slightly greater in 
diameter than the coil, and spaced intermittently he- 
tween sections of the coil. These washers were sug- 
gested from the construction of rectifiers where they 
serve as excellent radiating fins. 

In some cases the circuit characteristics can be jug- 
gled to produce a coil designed for less space. For 
example, by raising the applied voltage the amount of 
current required is reduced and with a smaller current 
a smaller wire can be used, allowing more turns in the 
same space. However, there is a happy medium of wire 
size that must be sought: With too small a wire the 
ratio of insulation to copper is high—permitting less 
active material in the space and when too large—a cor- 
responding number of turns cannot be wound because 
of voids between turns. 

Sometimes auxiliary equipment may help in increas- 
ing the coil output. When a capacitor is specified in 
circuit with the coil (on ac.), its capacitance neutral- 
izes the reactance and thereby lowers the impedance. 
This establishes a condition of resonance where imped- 
ance is in line with normal de. resistance. 

Among considerations relating to the choice between 
purchase and manufacture of coils are the skill and 

(Continued on p. 194) 
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Light Weight Engine-Driven Welder 


Both metallic and carbon arc welding may be performed with this 
Lincoln Electric engine driven arc welder with a current range of 40 
to 250 amp. 

Mounted on the vertical steel panel are generator speed control or 
job selector, right; and current regulating switch, left. Both controls 
are self-indicating. This dual arrangement aids the operator to secure 
the correct size and type of arc for any welding job. 

The selector varies the speed of the engine from 1500 to 1150 rpm. 
and thus provides various open circuit voltages. In addition, this 
control may be used to bring the engine to an idling speed of about 
750 rpm. The generator can produce its rated current of 200 amp. with a 
job selector setting of as low as 1200 rpm. For the majority of welding 
applications, the engine speed is 1150 to 1400 rpm. Separateexcitationof 
generator shunt fields is supplied by an exciter which is direct connected 
on the commutator end of the generator. . 

A special type of flexible coupling links the generator shaft 
and the flywheel. Resilient shear type vulcanized rubber cushions 
support the entire unit. Compression type mountings 
insulate mounting bolt from base. Both are incorpo- 
rated within a single unit. 


Variable Output Electronic Rectifier 


This W. Green Electric, electronic rectifier unit 
(A) operates on 120 volt single phase and provides 
a continuously variable output of 0-3000 volt de. 
500 milliamp. with an 
output ripple of less 
than one half per cent. 
Features includesep- 
aratefilament and plate 
supply switches; con- 
trol on input from zero 
to maximum; time de- 
lay relay; voltmeter; 
ammeter; high voltage 
output fuse; supervi- 
sory lamps and protec: 
tive switches on reaf 
door and high voltage 
terminal box. The unit 
is based on mercufy 
vapor rectifier tubes in 
a bridge circuit. In- 
terior view (B). 
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Self-Protecting Power Saw 















































Featuring a_ well-planned 
electrical drive and control 
system this metal cutting 
power saw (A) has been given 
special appearance design 
consideration, too. 


A squirrel cage induction i 


motor and_ across-the-line 
magnetic starter with suit- 
able turn-button station of 
the safe-stop-and-run type is 
mounted at the operator’s 
position on the machine. 
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This Peerless Machine unit has an hy- 
draulic micro-set length gage mounted on the 
conveyor for accurately gaging the length of 
the cut, and a vernier screw control for adjust- 
ing the feeding pressure. Also included is a 
backing-plate blade support, designed to 
permit the application of maximum feeding 
pressure with minimum strain on the blade. 
The saw frame is balanced in its reciprocating 
travel by dual hydraulic cylinders, and has 
the driving force applied centrally. (B) How 
the safety stop-and-run switch and two limit 
Switches automatically halt the machine 
when cut is finished and saw frame has 
returned to upper position. (C) Linking push 
button and starter, the small-travel switch 
stops the motor if the blade breaks; conveyor 
limit switch stops the machine when carriage 
Teaches limit of travel. 









In conjunction with two 
limit switches the controls 
automatically stop the ma- 
chine when the cut is com- 
pleted and the saw frame 
has returned to its upper 
position. The machine is 
equipped with a small- 
travel switch to stop the 
motor in the event of blade 
breakage. Power is trans- 
mitted grom the motor 
through V-belts. 
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Dc. Welder Is Battery Operated 


Development of storage-battery-operated weld- 
ers by Progressive Welder, has been based on 
two new components—a speciel battery which 
will withstand high repeated discharge rates and 
the development of a special contactor-controller 
which will interrupt large currents without 
arcing interference. 

Battery charging may be from either single or 
three-phase ac. through a dry-disc type rectifier 
with automatic controls. At the welder itself 
only a simple (non-synchronous) sequence con- 
trol is needed. This, together with an automatic 
pressure switch on the welder and a “starting"’ pedal 
operated switch, supervises the weld cycle. Control of 
the amount of current is furnished by the new con- 
tactor-controller which has but one single adjustment— 
that of pressure. Its principle is that of the well-known 
carbon pile, although pressures in the contactor may be 
as high as 25 ton as, for example, when welding alu- 
minum or other lizht metal. 


720 Filter Units An Hour 


Equipped with nine time stations this Verson Allsteel transfer 
feed press can blank, draw, redraw, pierce, size and emboss as 
many as 720 pieces an hour, untouched by human hand from 
start to finish. This huge machine has a capacity of 500 ton and 
is 138 in. between the housings. Set ie 

All working stations are interchangeable and individually ad- 
justable. Two points of force application insure an even distribu- 
tion of pressure across the entire slide area. Full eccentric con- 
struction provides maximum factor against shaft failure; there 
is no crankshaft to bend or break. Split cap design bronze- 
bushed main-bearings permit easy renewal and quick adjustment. 
An extra long “full-thrust” eccentric strap reduces friction be- 
tween gibs and slide. Barrel type adjusting screws, equipped with 
buttress threads, remain vertical at all positions of the stroke. 


Fluorescent Lighting Fixture 


For use in offices, drafting rooms and other work 
areas, this Mitchell 4-light commercial fluores- 
cent lighting fixture is obtainable for suspension 
or surface mounting individually or in continuous 
rows. The all-metal wireway channel 
end end pieces are finished in durable, 
high-gloss, chip-proof white enamel. 
Unit is completely wired, ready for 
hanging. Lamps are each 40 watt. Fix- 
ture has standard, ballasts, starters, 
sockets. Power factor over 90 per cent. 
Operating voltage 110-125, 60 cycle, ac. 








Grading Fine Particles 


Separation, effected through differences in the 
specific gravity or particle size of the material 
to be treated (or a combination of both), is 
accomplished in this Dorr classifier under 
full automatic control to an extremely high 
level of sensitivity. Trapezoidal pockets in 
the main tank are separated from each other 
by a baffle plate, and are equipped at the 
bottom with a perforated constriction - plate 
with holes having a diameter and spacing 
corresponding approximately to the size 
particles to be retained in each pocket. 
Water is introduced under the constriction 
plates from a header through an adjustable 
pinch valve and then into compartment under 
each pocket. In the center of the constriction 
plate a discharge valve is located, consisting 
of a seat, discharge pipe and plug which is 
held at the end of a valve rod and cable. 


This cable is operated through a modulating, reversible 
motor. Electrically connected to it is an extremely sensi- 
tive pressure registering instrument which constantly 
measures the hydrostatic head in the standpipe located in 
each pocket. Changes in head are immediately transmitted 
to the valve motor which automatically raises or lowers 
the valve plug to compensate for them. The top portion ‘of 
the standpipe extends above the machine and comprises a 


From 0.0001 Ohm To 1 Megohm 


Neither relatively high voltages in currents are required 
as this instrument requires but a few tenths of a milliwatt 


through the resistance being measured. 





Two-Drill Press Is Semi-Automatic 


Two standard drilling machine columns are assembled upon the base 
of this special production unit and four fixtures are mounted upon 
a 60 in. diam. turntable which is mechanically indexed. This Snyder 
Tool and Engineering product is for reaming leg holes in aircraft 
crankcase sections. 

Work cycle is semi-automatic. When starter button is pressed, 
the table indexes and the reamer heads automatically advance the 
tools through the work. The table indexes again and at the next 
station the first nine holes are completed. The third index brings 
the part to the right-hand loading station. Then the part is reversed, 
reloaded in the left-hand loading station and again indexed through 
both work stations, completing reaming from both ends of holes. 
Three parts are in process at all times. 

Spindles on the 9-spindle multiple heads are ball bearing mounted 
and equipped with oil fingers. Coolant is brought to the tools 
through the bushing plate. The welded steel base contains the index 
mechanism for the table, electric drive motor and coolant tank. 
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graduated plastic tube which enables the operator to easily 
check the hydrostatic pressure in each pocket. 

Feed is introduced at the narrow end of the machine 
into a feed compartment, where preliminary sorting occurs. 
When the unit is adjusted, the discharge mechanisms in 
each compartment reach a balance determined by the 
hydrostatic pressure at which the valve motor control has 
been set. 





This Tech microhmmeter is a completely ac. operated 
instrument capable of measuring from 0.0001 ohm to 1 
megohm. Readings are taken from a decade and a meter 
is used as a null indicator. 

The measuring voltage is 60 cycles ac. Pure resistances may 
be read directly as ohms. However, impedances are measured 
by comparison, changes as low as 0.01 per cent are readily 
indicated. The low current at the terminals makes it possible 
to measure contact resistance in relays, switches, joints, bond- 
ings, etc., without changing the actual conditions of contact 
by heat or welding effect. High current effect may be studied 
by applying up to 5 amp., in series with the resistance under 
test. This will not change the readings except for the internal 
resistance of the dc. source (0-1 ohm range). 








































































Home Television Receiver 


home use. 


The picture on the translucent screen is 13)4 x 18 in. 
screen is retractable and slides down into the cabinet when 
not in use. The image as it originally appears on the face of a 
kinescope is projected through a lens, to the mirror on the 
underside of the cabinet’s uptilted lid, from which it is re- 


flected to the viewing-screen. 


Magnetic Comparator 


Control of the quality of ferrous parts of the same 
size and shape is greatly facilitated with this Genera/ 
Electric magnetic comparator. When the part to be 
tested is placed in a coil which has been balanced 
electrically against a standard part, the comparator 
detects any difference in the two parts which changes 
the magnetic flux linking the coils surrounding them. 
Difference is shown as unbalance on an indicating 
instrument which reads within passing limits when 
the tested part is acceptable. The comparator con- 
sists of a variable-voltage transfomer, a sensitivity 
control rheostat, coarse and fine balance control 
rheostats, and several capacitors—all mounted in a 
portable, steel case. The zero-center indicating in- 
strument, control knobs, and the necessary switches 
are conveniently located on the front of the panel. 

The test fixtures furnished with the magnetic com- 
parator are two air-core coils; but where surface con- 
ditions permit and the parts are too large for suitable 
coils, two gage heads can be furnished. 

To operate the instrument, two parts of the same 
size and shape selected from a group of acceptable 
parts are placed within the coils. Next, by adjusting 
the sensitivity and the coarse and the fine balance 
controls, the comparator’s circuit is balanced to give 
a zero reading on the indicating instrument. One of 
the acceptable parts is then replaced by the part to 
be tested. Thereupon, the direct current provided by 
the full wave rectification, which is essentially the 
difference in current between the coils, indicates on 
the instrument a variation between the magnetic 
flux of the acceptable part and that being tested. 
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Of the projection type, this experimental large-screen tele- 
vision receiver has been designed Ly RCA Laboratories for 


The 

































One Aircraft Receiver Tokes Place of Several 


Capable of handling the multiplicity of navigational and communicational 
frequencies involved in modern instrument flying, this Harvey-Wells receiver 
has been designed to replace the five or six receivers often used in a plane. 
There is thus released floor and storage space for other important equipment. 

This unit features beacon band coverage from 195 to 425 kc. with “spot 
tuning’”’ on 278 and 271 or any other two specific frequencies; communications 
band coverage from 2500 to 4500 kc. and from 4500 to 8000 kc. with pre-tuned 
circuits for twelve crystal controlled frequencies anywhere in the 2500 to 
10,000 kc. band; two rf. channels obtaining for day frequencies from 4.5 to 
10 mc. and night from 2.5 to 4.5 mc., image attenuation greater than 65 db. 
and sensitivity such that an input of two microvolt modulated 30 per cent at 
400 cycles produces an output of 50 milliwatt at a signal-to-noise ratio of 6 db. 

Other characteristics include a single tuned circuit between antenna and 
grid of frequency amplifiers; three antenna input terminals, the low frequency 
antenna input circuit designed for 100 mmf.-10 mmf., high frequency antenna 
input circuit connected through a selector switch and associated circuits, and 
loop input on beacon band, its circuit consisting of coupling transformer and 
trimmer designed to operate on Sperry 
or similar loop; turned loop amplifier 
between coupling transformer and ff. 
amplifier of the receiver; two stages of 
rf. amplification with six tuned circuits 
operating at 4.55 kc.;automatic volume 
control maintaining audio level output 
constant — 6 db. for input 
voltages from 5 to 100,000 
microvolt, and is used on 
communication frequen- 
cies as well as on the two 
“quick shift’ beacon 
frequencies. 












Automatic Oil Maintenance 


Making possible a flexible, routine cleaning of oils from high 
voltage equipment, this unit (A) is a non-chemical apparatus for 
multi-stop purification (cleaning, dehydrating, degasifying, 
deoxydizing) of insulating oils. Equipment, such as transformers 
may have the dielectric medium treated without interruption 
to service continuity. This model illustrated has a capacity of 























































2s 100 gal. per hr. with continuous blotter press 
: filter. Centralized panel control of motors 
and heaters is a feature of this Buckeye 
Laboratories product. B—How the oil 
proceeds through successive operations. In- 
coming dirty oil passes first through a disc 
type mechanical filter which is cleaned by a 
simple turn of a handle and periodic draining 
of the filter sump. This unit removes heavy 
carbon, dirt, lint, metal particles, etc., about 
a predetermined size. The oil is then passed 
through a high pressure pump, fitted with a 
by-pass valve, whereby pressure is auto- 
matically maintained into a heat exchanger 
in which the heat from the outgoing oil is used 
to raise the temperature of oil to be treated. 
This heat transfer serves to cool the hot oil. 
From the heat exchanger the oil passes to a 
low density heater, in which the oil is raised to 
the desired purification temperature. 

After heating, the oil is fofced, at high velocity, through 
atomizing nozzles into the vacuum chamber. Conical baffles 
set in the upper part of the chamber serve as collectors for the 
finely divided oil particles whence they drain down onto 
another set of baffles in the lower part of the chamber. The 











onal separated volatiles and gases pass through the upper baffles 

eiver to the vacuum pump and are discharged to the atmosphere. 

lane. The vacuum chamber is provided with glass observation ports. 

er: A back pressure switch interlocks with heater control and 

oon motor control systems and operates to shut down the entire 

— machine when and if back pressure on the filter reaches a 

ined predetermined point, thus preventing danger of blotter dam- 

: = age by over-pressure. The oil from the filter is discharged 
directly into the apparatus from which taken or into storage 

bp From 0.1 to 100 Volt y the case may be. , 

it a 

db. Measuring potentials between 0.1 to 100 volt 

and at de. or ac. and at rf. up to 100 mc., this vacuum 

ncy tube voltmeter of the Alfred W. Barber 

nna Laboratories is shown connected to the input 

and circuit of an experimental frequency modulation 

and receiver. 

> The probe of this voltmeter is cone shaped 

ifier with the “high” terminal in its nose. This 

| permits extremely close connection to be made 

s of to the circuit under test. The probe is molded, 

uits from low-loss material thereby reducing loading . 

ime on the circuit under test to a minimum. i 

put The large scale may be easily read even at a dis- 

put tance. Simplified controls and stable operation 

000 make it a useful instrument even in the hands of 


inexperienced operators. 


Electronic System Controly 


O MANY variables enter into the operation of air- 

craft engine superchargers that an accurate and 

flexible control is necessary. For example, the 
available power output of the turbine varies with the 
operating conditions of the engine. Again, for a given 
engine power, turbine speeds will vary as a function 
of either exhaust back pressure or atmospheric pressure, 
or both. The amount of pressure increase, or “boost,” 
necessary for a given power will vary with atmospheric 
pressure. A newly reported-upon electronic system* 


* Discussed before the Jmstitute of Aeronautical Sciences by 
Chief Engineer W. H. Gille and Chief Electrical Engineer H. T. 
Sparrow of the Aeronautical Div., Minneapolis-Honeywell 
Regulator Corp. 


solves the problem of automatic, coordinated super- 
charger control in the multi-engine plane. 

Here were the design objectives of the development 
engineers: The system should be completely automatic; 
it should establish a safe maximum limit on manifold 
pressure and should establish a safe maximum turbine 
speed; it should operate successfully at low tempera- 
tures and act as a vernier control of power. 

The resulting electronic control of the Minneapolis- 
Honeywell Regulator Co., fulfills each of the above 
requirements. Because it is a modulated control, it has 
been possible to use induction-system pressure as a 
sensing point and gain the advantages discussed with- 
out introducing instability. Being electrical, it is un- 
affected by low temperatures. There are no make-and- 
break contacts to cause radio interference or service 
malfunctions. 

As indicated in the schematic diagram of the induc- 
tion and exhaust system, (Fig. 1A) hot exhaust gases 
from the engine pass through the inlet and enter the 
nozzle box which surrounds the periphery of the tur- 
bine wheel. The speed of the turbine wheel and its 
direct-connected compressor impeller is precisely con- 
trolled by opening or closing the waste gate. With the 


Fig. 1 ESSENTIAL elements of the electronic turbo super- 


charger control system (A). The turbo governor, 
which provides the primary mechanical-to-clectrical 
link is shown on B. 


MANIFOLD PRESSURE [S AFFECTED 6Y 
THROTTLE POSITION AND ENGINE 
RPM AS WELL AS TURBO BOOST 


HEAT BAFRLE 
WORM GEAR ORIVE 
TURBINE WHEEL 
WASTE GATE STOP 
WASTE GATE 
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Multi-Engine Superchargers 


luc- 


the 


waste gate closed, all of the gases 
impinge on the turbine buckets. 
As the gate is opened, an in- 
creased proportion of the exhaust 
gas is permitted to pass to the at- 
mosphere without doing work on 
the turbine buckets, and the speed 
of the turbine decreases. Air at 
atmospheric pressure is brought 
into the supercharger air intake 
and its pressure is increased by 
the impeller. It passes from there 
to the intake of the carburetor 
after losing some of its heat of 
compression to the intercooler. 
The internal blower further in- 
creases this pressure to the mani- 
fold, except as modified by the 
use of the throttle. 

Indication of the position of 
components of a_ turbo-super- 
charged control system, as in- 
stalled in a B-17 air plane, is 
given in Fig. 2. The Minneapolis-Honeywell elec- 
tronic control consists of a number of individual units 
electrically interconnected to operate as a system. Each 
engine requires a waste-gate motor, an induction-sys- 
tem pressure-response control, an amplifier, a turbo 
governor, a turbo-boost selector, a nacelle junction box 
and a main junction box. Coordination is through the 
turbo-boost selector and a main 
junction box. The complete sys- 
tem is operated on 115 volt 400 
cycle ac. supplied by the airplane’s 
inverters. Power required is 67 
volt-amp. per engine for satisfac- 
tory operation. 

Operation of the waste-gate 
motor is automatically controlled 
by electrical signals from the 
turbo-boost selector, the pressure- 
sensitive control and the turbo 
governor (Fig. 1B). These sig- 
nals, amplified and analyzed by 
the amplifier, control the power 
delivered to the waste-gate motor. 
The latter is a two-phase rever- 
sible electric motor which posi- 
tions the waste gate through a 
mechanical linkage. In addition 
it operates a balancing potentio- 
meter within its own case. 

The induction-system pressure- 
sensitive control is a unit which 
measures electrically the pressure 
of the air supplied by the turbo 
to the carburetor. Two bellows 
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Fig. 2 


Schematic layout for a four-engine 
installation, typical of a B-17 airplane. 


are used; one for operating and one for reference. To- 
gether they move a potentiometer wiper by means of a 
sector arm and pinion gear control assembly. 


(Continued on p. 202) 


Coordination takes place through the turbo con- 


Fig. 3 
trol bridge here shown for four-engine hook-up. 
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How Resistance Welding 


ideally suited to the requirements of the engineer- 

designer whose development problem involves 
the firm assembly of many small parts into subassem- 
blies to be integrated within the finished product. 
While most engineers and designers are reasonably well 
acquainted with general methods of welding,* they 
sometimes lose sight of the inherent advantages of re- 
sistance welding. Most types of gaseous and electric 
are welding require a skilled operator and are primarily 
applicable to large masses. The welder must be present 
during the entire process and can only guide one arc 
at atime. The quality of the joint is largely subject to 
the human equation of the operator. Automatic arc 
welding equipment has been developed and has been 
the key to the stupendous output of welded ships pro- 
duced in the past few years. It is ideally suited to the 
joining of large, heavy steel plates, sheets and structural 
shapes, the basic components of vessels. 


R ‘teat: NCE welding in one form or another is 





* See “Welding Methods For Permanent Assemblies,” Feb- 
ruary 1943. , 
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BY STANLEY A. KROLL 


ELECTRICAL ENGINEER 
TALLER AND COOPER 


Resistance welding is performed on large machines 
which are best suited to permanent locations in a plant. 
They are particularly adapted to the joining of small 
light parts which are too delicate to withstand the heat 
of incandescent arcs. By passing heavy currents through 
the pieces at the point of union, it is possible to generate 
a very accurately measured quantity of heat at the very 
spot where it is desired. 

There are many ways of utilizing resistance welding. 
The basic principle in every case is the same, the send- 
ing of a carefully controlled quantity of electric current 
through a pair of electrodes which are forcibly holding 





‘ together the members being welded. The electrodes are 


large masses of low electrical resistivity which will pass 
large currents with a minimum of heating. In many 
cases water cooling or refrigeration must also be re- 
sorted to in order to prolong their life and permit satis- 
factory production operation. 


oe welding may be used for relatively thick or thia 
sections. A—Joining the two halves of a mctor frame 
on a semi-automatic machine. B—The thin metal of 
droppable gasoline tanks for Lightning P-38's are scam 
welded on electronically controlled resistance units. 
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OTABLE flexibility, sometimes un- 

appreciated, is a characteristic of 
resistance welding as a fabricating 
method. In uniting metallic parts with- 
out the use of rivets, solders, fluxes, 
welding rods or wires, this process de- 
pends upon both electrical and me- 
chanical energy—all under the exact- 
ing control of the operator or of an 
automatic device supplying the correct 
pressure and current for the precise 
interval required to obtain a perfect 

fusion of the components. 


The electrodes are designed to suit the type of work 
and hold the components tightly together during the 
heating and cooling part of the welding cycle. The 
metal parts being joined are usually of higher resistance 
and lighter mass than the electrodes. The highest point 
of resistance in the circuit will, therefore, be the area 
where they are in contact, immediately between the elec- 
trode tips. Most heat will therefore be rapidly gener- 
ated at that location. By passing sufficient current only 
long enough to plasticize or fuse the metal in that area, 
iollowed by a cooling-off period during which the elec- 
trodes maintain pressure on the work, a strong weld is 
obtained consisting of metal derived from both parts 
being united. During this cooling period, metallurgi- 
cally there is grain growth throughout the molten area 
resulting in the formation of a homogeneous alloy 
globule which is integral with the adjacent metal of 
hoth pieces being joined. 

Various types of resistance welding equipment are 


W ELDING performance has gained notably through 

the artificial cooling of electrodes. A—This 
relatively simple procedure of supplying a stream of water 
speeds production and improves quality. A special alloy 
tip is here used. B—Refrigeration can be introduced 
through a special type of electrode offering controlled 
circulation. The electrode holder is water cooled through 
the connections marked in and out. Refrigerant is applied 
through the tapped holes shown in the cut-away view. 


an Improve Your Product 


available, all operating on the above described prin- 
ciple, but differing between each other primarily in the 
type and form of the welding electrodes. 


CURRENT TO MATCH THE JOB 


UANTITY of current required for any specific 
O job varies with the thickness, condition, shape 
and material being joined. The current can be roughly 
controlled by selecting the desired point on the taps of 
the welding transformer. More accurate control which 
is necessary for certain low resistance metals such as 
aluminum and its alloys and for thin sections of most 
metals, can be obtained by electronic methods. This 
principle of control utilizes an ignition tube which acts 
as a switch which delays the start of the flow of current 
at each half cycle. A triode (thyratron) is used to 
control the firing electrode of the ignitron and causes 
the latter to fire at a point in each half cycle which is 
readily adusted by a small variable resistance in a phase 
shifting circuit. The potential from this circuit alters 


the polarity of the grid of the thyratron at the desired 
point of each half cycle which permits that tube to be- 
come conducting, in turn firing the ignitron. 
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VARIOUS RESISTANCE WELDS 


ELECTRODE 
ARRANGEMENT 
r7| SIMILAR TO THE 
VARIOUS FORMS 
OF SPOTawno BUTT 

WELDING 


CLAMP 
ELECT ROPE 


dit} titi 


BUTT FLASH 
ELECTRO-MAGNETIC 
TYPE UTILIZES 
THE RAPID DECAY 
OF CURRENT WHEN 
THE PRIMARY OFA 
WELDING TRANSFORMER 
CONNECTED TOA D.C. 
SOURCE IS SUDDENLY 

OPENED. 


ELECTROSTATIC 


TYPE UTILIZES THE 
DISCHARGE OF A 
CONDENSER BANK 

WHICH IS CHARGED 

BY A RECTIFIER TO 
POWER USED — | a PREDETERMINED 

IS 3 PHASE ANOLDAD) VOLTAGE THIS ENERGY 

IS QUII1 UNIFORM, 1S DISSIPATED INTOA 


" WELDING TRANSFORMER 
ABOU! 1/6 THE GIVING ONE 
TOTAL REQUIREMENT | UNI-DIRECTIONAL 


PROJECTION OF THE OTHER METHODS] PULSE PER SPOT 


This method of current control is known as heat con- 
trol and has many valuable results. It enables unskilled 
operators to obtain consistently uniform welds of the 
best quality with production output. Welds are neat 
and by proper pressure and electrode design may be 
obtained with a minimum of indentation, in fact, prac- 
tically an unblemished surface on one side. Burning, 
warping and discoloration may be minimized and prac- 
tically eliminated as the heating is localized and of so 
short duration. For similar reasons, the finish and 
metallurgical characteristics are but slightly affected, 
resulting in a stronger and better looking product. 

The form of welding in which only one weld is made 
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at a time, generally utilizing pointed or champered elec. 
trodes is known as spot welding. This method of re. 
sistance welding is the most popularly used and is ap. 
plied in several variations to suit particular applications, 
It is usually best adopted to thin flat sheet stock, the 
quantity and duration of current application being care. 
fully controlled. 

Among the variations of spot welding, bridge or tie 
welding utilizes a narrow strip of metal which bridges 
the butted joint of the two members being united. This 
strip is fastened at spots, to both members. The result 
is a smooth finished surface on one side without the 
offset of one thickness of metal which results when a 
lap welded joint is made. 

Button spot welding is used to obtain a high curren 
density in thick sheets by applying a small disc or but- 
ton on both surfaces of the joint which are in contact 
with the electrodes. A high concentration of current 
and pressure on this small area results in rapid heating 
and the flow of the metal forming the buttons into the 
parent members. 

Mash welding is the form of spot welding utilizing 
grooved electrodes for the joining of wires which cross 
at an angle and is convenient for the manufacture of 
such wire products as lamp shades, wire screening, 
baskets, etc. 

Point, projection or ridge welding are variations of 
spot welding where one or both parts being joined are 
prepared with projections, points, ridges or similar pro- 
trusions of any shape so that the contact between the 
parts is reduced in area to a point or line. The current 
of course, is greatly concentrated at that minute surface 
of contact and the pressure of the electrodes squeeze 
the parts together, the molten point or ridge fusing 
with the metal being joined. 

Where material of unequal thickness is projection 
welded, the protrusion should preferably be in the 
heavier part and may be either spherical, flat, elongated 


(Continued on p. 204) 


POT welding 
of refrigera- 
tor evaporators. 
Units in the 
foreground pro- 
duce simultane- 
ous multi-spot 
welds. Those io 
the background 
perform single 
step welding 
fabrication. 
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Unaligned Drives And Controls 
Simplified By Flexible Shafting 


BY HENRY O. FUCHS 


MECHANICAL ENGINEER 
GENERAL MOTORS CORP. 





EYOND its time-honored essentiality to den- 
tal drills, speedometers, automobile radios 


and portable tools, the wound-wire flexible shaft 
has earned new and result-full attention by de- 
velopers of war equipment. For one thing, this 
type of component greatly facilitates product 
assembly factors where, otherwise, rigid shafts 
would need to be accurately aligned. For an- 
other, it offers resistance to damage and to 
operational failure as these might be induced 
through the inevitably rough treatment that 
comes to electrical and mechanical things for 
war. In this review of the construction and to- 
be-anticipated performance of current offerings 
in this field, the author speaks from the view- 
point of an interested specifier, pointing out the 
service factors which determine the right shaft 
for the job to be done. 
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ISTANCES to about 30 ft. and energy trans- 

missions to about 3 hp. come within the capabil- 

ities of standard flexible shafts. Lengths and 
powers beyond these figures have been attained, but 
their specification has been on the basis of special con- 
siderations. The great variety of duties within this 
field—from the delicate tuning of radio equipment to 
the driving of concrete vibrators—implies a difference 
both in size and in construction of the shafts. 

It is possible to produce flexible shafting to be bent 
in a very small radius, or to transmit torque with very 
small elastic windup, or to transmit power with better 
than 99 per cent efficiency. However, each of these 
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Fig. 1 





ARIETY marks the trend in flexible shaft design. Ferrule fittings 

and core-end conformations answer a host of specification require- 

ments as shown in this group (A). Sheaths or casings are made to fill 

the needs of many different conditions of service, too. Types are (B) 

single round wire, (C) formed wire, (D) interlocking, CE) fabric cov- 
ered, (F) combination as indicated, and (G) armored. 
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Fig. 2 

XTREMES of service duty for flexible shafts are 

indicated by two divergent tasks. In the speed- 
ometer-setting control (A) efficiency rates less con- 
sideration than fidelity, or lack of windup. In snag- 
ging wheel drive (B), windup causes no particular 
difficulty but efficient power transmission becomes im- 
portant. Note extra spring stiffeners to prevent sharp 
flexing near points of attachment to driving and 

driven elements. 


qualities can be developed only at the expense of the 
others. The best shaft is the one which balances the 
three qualities—flexibility, efficiency, fidelity—most ef- 
fectively for the given job. 


SPECIALIZATION IS INHERENT 


BVIOUSLY, efficiency is of no concern in tuning 

a radio and can be sacrificed to obtain exact cor- 
respondence between dial calibrations and the position 
of the condenser (fidelity). In a snagging wheel, drive 
efficiency is important, while it does not matter if the 
shaft winds up a few degrees between the motor and the 
wheel. In the first case a remote control type shaft 
would be specified, in the second a power shaft. Both 
types may further be modified to permit very small 
radii (at the expense of some torque capacity when 
straight) or to carry more torque at moderate radii. 

Before discussing the reasons why no one type of 
shafting is the universal solution to the product develop- 
ment engineer’s problems and before showing examples 
of typical compromises, suppose we look at some shafts 
and see how they are made. 

Transmission of torque is accomplished by a part 
which is called the core. It looks and feels something 
like a tightly wound helical spring. Actually it is built 
up of layers, wound alternately right- and left-hand, 
with a straight wire as the central mandrel. Each 
layer is wound of several wires ; the pitch or lead of the 
helix is somewhat larger than the wire diameter times 
the number of wires per layer. A core may thus con- 
sist, for instance, of a mandrel and 6 layers, the first of 
which may be made up of 3 wires and the last of 12. 
Number of layers, number of wires in each layer, size 
of the wires, and spacing between wires and between 
layers, all have a bearing on performance of the core. 
Roughly speaking, the total diameter of the core will 
determine the torque it can transmit ; the smallest oper- 
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Size, torque rating, and windup relationships for 
a number of remote-control-type flexible shafts. 


Fig. 3 


Windup per 
Core diam., | Torque rating, | in.-lb. torque, | 
deg. per ft. 
length 


Windup at 
rated torque 
deg. per ft 


in.-lbs 


10 100 
3 70 


> 


l 
0.2 
0.05 


0.02 


0.01 





0.005 


ating radius will depend upon the size of the wires 
(smaller wires for smaller radii) ; and the spacing be- 
tween neighbors affects both efficiency and windup 
fidelity of the assembly. 

Layers are usually wound oi special music wire and 
will try to unwind to some extent if given a chance. 
Half of the layers will try to unwind clockwise and the 
other half counter-clockwise. This is prevented by 
tying all the wires together. at both ends by brazing of 
by pressing the core end to a square shape so the two 
unwinding tendencies neutralize each other. Brazing 
requires special skill to avoid overheating and damage 
by corrosion. It is best done by the manufacturer of 
the core. If such a core is to be cut to length by the 
user, the wires must first be brazed together at the point 
where the cut is to be made. 

Some shafting is available which will not unwind 
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when cut. . It is made by a special process which takes 
care of the springback during manufacture. Shafting 
made of soft wires will also have no tendency to unwind 
when cut, but it has relatively very low strength and is 
therefore made only for specification points where 
strength does not matter. Where magnetic effects or 
corrosion must be considered, the core can be made of 
phosphor bronze, nickel copper or stainless steel. 
quoted here on torque capacities, however, 
hard-steel-wire cores only. 


apply to 


END CONFIGURATIONS VARY 


a. RECEIVE and pass on torque, the end of the core 
‘must be provided with a fitting or have a shape 
other than round. Three methods are utilized: The 
core-end itself is pressed or swaged to form a square 
(or other polygonal) shape or fittings are attached 
either by soldering or clamping. Formed ends are ex- 
cellent for cores which transmit small torques and are 
produced in quantity. Soldered fittings are most popu- 
lar for heavy duty. Again, soldering and forming are 
best done by the specialist who is familiar with the 
necessary precautions and practices. The two end- 
fittings of the core are usually not identical: one is held 
by a collar or similar arrangement, the other must be 
free to slide lengthwise and prevent binding. 

Cores are almost always enclosed in casings. None 
is needed where a relatively short piece is used as a 
flexible coupling between parts which are not perfectly 
aligned. But longer shafts require a casing to guide 
them in the desired curve; to prevent whip; to protect 
against corrosion, abrasion, or loss of lubricant; and to 
prevent too sharp a bend. 

Construction of casings is much more varied than that 
of cores. Depending on the circumstances it may be 
anything from a simple spiral of wire to an elaborate 
assembly of seven layers, starting on the inside with a 
spiral of flat wire covered in turn by oil-proof rubber, 
fabric sheeting, wire braiding, oil-proof rubber, yarn 





Fig. 4 "TYPICAL forms of core-end treatment 

for attachment to mechanical com- 
Brazing or soldering and 
clamping of special end fittings are 
other popular means of getting torque 
in and out of flexible shaft units 


ponents. 
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braiding and finally abrasion-resisting rubber. Other 
casings are made of double layers of specially shaped 
wire; of interlocking, specially formed strip with an 
asbestos wick packing; or of other combinations of 
wire, fabric, and rubber layers. The innermost layer is 
always hard wire, usually formed to present a flat face 
to the core. This is done to reduce friction between 
core and casing. 

Casings are furnished with ferrules for attachment to 
the motor, tool housing, instrument, or other connect- 
ing structure. Casings for powered hand tools, hair 
clipper drives, and the like are usually reinforced near 
the fittings by a length of coiled spring to prevent local- 
ized kinks which would otherwise reduce the life of the 
core. This protection resembles that of electrical cord- 
sets near the plugs. Nonmagnetic casings, using phos- 
phor bronze or aluminum instead of steel, are available 
with protection against corrosion by plating or covering. 
Lubricant on the core and inside the casing may also 
be considered a part of the shaft. It is essential to satis- 
factory operation, particularly for power drives. 

Specifying flexible shafting calls for choice of size 
and type by consideration of answers to the following 
questions : 

What power must be transmitted? or What torque? 

At what speed? 

What is the smallest operating radius? 

What fidelity of rotation (degrees twist between the 
ends at maximum torque) is required? 

How long is the shaft to be? 

How important is efficiency (power loss) ? 

Must the shaft transmit equal torque in both direc- 
tions of rotation? With equal fidelity? What 
direction of rotation is more important ? 

How long must the shaft last? 

Are heat, corrosion, magnetism factors ? 

It is important that the requirements under these 
various questions be carefully weighed, since an increase 
in one quality may often be obtained only by relaxing 
the demands upon another. 

For instance, the typical remote control shaft will 
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diameter cores of the same type or 
construction. Note that relative 
capacities are inverted as curva- 
ture changes for both of the vari- 
ations to which reference is made. 


tionship curves show effect of 
bend radius on (A) two different 
types of cores having the same 
diameter and (B) two different 
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Fig. 6 Gus: reduction at the output end of a flexible 
shaft brings double advantage of reduction in 
setting error—or increase in fidelity—and decrease in 
the amount of torque which must be transmitted by 
the shaft to produce a required turning effort on the 
driven component. In the case of a tuned device such 
as this capacitor, fidelity is essential. 


UMMATION of availabilities in standard flexible 
shafts gives approximate area of capability in 
shaded portion on this chart. Spscification points in- 
volving requirements falling above the curve can often 
be satisfactorily filled but only by special designs. 


Ls I 
CURVATURE: 


have good torque capacity and high fidelity in both 
directions of rotation. Its efficiency (ratio of torque 
output to torque input) may be relatively low and 
100,000 revolutions may be more than it will ever com- 
plete. In contrast to this, the good power shaft will 
have a very high efficiency (low friction loss) and will 
last for better than 100 million revolutions. But it will 
have higher torque capacity in one direction of rotation 
than in the other and will not have highest fidelity. 
Taking the various requirements in turn, torque is 
the primary factor which determines size of the shaft. 
It is related with power and speed by the equation 
torque (in.-lb.) = 63025 Power (hp.)/Speed (rpm.) 
‘Speed at which flexible shafts can be run is very high. 
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Operation at over 10,000 rpm. is common in drives for 
small grinding wheels. Where it is possible to take ad-_ 
vantage of this fact the power which a shaft of given § 
size can transmit is of course increased—analogous to~ 
the transmission of electrical power at higher tension, 
Permissible torque is limited by several considera- 
tions: Excessive torque may stress the wires of a rela- 
tively stiff shaft so highly that fatigue-failures result, 
and excessive torque may tend to twist the core of a 
supple shaft into a sort of corkscrew shape which pro- 
duces friction on the casing and, in a severe case, per- 
manent deformation—resulting finally in a break. 
Smallest operating radius of the shaft, or the smallest 
radius of bend along the shaft, has a bearing on the 
choice of wire size. There are limitations—obviously 


LEXIBLE shaft on test stand exhibits corkscrew- 

ing tendency at left end. This machine determines 

torque which will produce such deformation in serv- 

ice. Corkscrewing causes increased frictior against 

casing interior and brings on eventual binding and 
destruction. 


no radius can be so small that a permanent kink is pro- 
duced in the core. Where permissible torque is limited 
by considerations of fatique, as in relatively stiff power 
shafts, stresses produced by turning the bent core even 
without torque load add to torque stresses in sucha 
way as to decrease permissible torque as the radius of 
bend is decreased. 


HOW RATINGS COMPARE 


ERMISSIBLE torques, in Fig. 5(A) of two cores 

are plotted against curvature (reciprocal of operat- 

ing radius). For both cores the permissible torque de- 

creases with decreasing operating radius ; but for core x, 

which is rated higher at large radii, it decreases much 
faster so at low radii core y is rated higher. 

Note that smaller ratings do not mean the shafting 
cannot transmit the same torque through small radii as 
through large ones. It can. But in the case of these 
two cores, fatigue life of the shafts will be reduced 

(Continued on p. 226) 
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Production Order for 2 Million Electric Irons 
Issued by WPB. Where labor is available and where 
there will be no interference with existing or potential 
war contracts, the War Production Board announced 
today the production of domestic electric flat irons for 
civilian use, prohibited since May 31, 1942, would be 
permitted to be resumed on a limited basis. Production 
will be controlled under a new supplementary limita- 
tion order (L-65-a), issued February 24, 1944, 

The program for this year includes 2,000,000 irons 
for civilians and 76,000 for the Army, Navy, Maritime 
Commission, Lend-Lease and Foreign Economic Ad- 
ministration, Both automatic (temperature controlled) 
and non-automatic electric irons will be made. 


Vulcanized Fibre Tubing. The use of vulcanized 
fibre tubing in the manufacture of non-renewable elec- 
tric fuses has been prohibited by WPB after April 1 
except under specified conditions. 

This type of tubing is required by the Navy, on ac- 
count of its unusual operating conditions, and the 
supply is not sufficient to meet both Navy and other 
requirements. The prohibition, effected by issuance 
of order L-161 as amended, is designed to conserve 
the supply for current Navy needs and other uses for 
which there are no substitutes. Renewable fuses are 
not affected. 

Paper has been used for a number of years by sev- 
eral manufacturers in tubing for fuses under 60 amp. 
These fuses pass Underwriters’ minimum standard 
tests and operate satisfactorily at 250 volt where they 
are used commercially and industrially. 

Vulcanized fibre tubing may be used only in the 
manufacture of (1) fuses for the Navy; (2) fuses rated 
61 amp. or more; (3) fuses rated 600 volt or more; 
(4) time delay non-renewable cartridge fuses and, (5) 
fuses (other than midget type) for direct application 
of 440 volt ac. circuits on ships of the U. S. Maritime 
Commission or the War Shipping Administration. 

The Building Materials Division points out that ex- 
emption (3) permits the use of vulcanized fibre tubing 
on any circuit rated more than 250 volt, since 600 volt 
fuses are required on circuits rated from 251 to 600 
volt. Vulcanized fibre tubing in inventory on April 1 
must be utilized for the five permitted uses if suitable 
for the purpose; otherwise it may be utilized for any 
tubing specification, 


Primary Lead. Aniendment No. 6 to Revised Price 
Schedule No. 69—Primary Lead has been announced 
by OPA effective February 22, 1944, as well as the 
establishment of a new basing point for sales of pri- 
mary lead. The new basing point is Bayfield, Wis., 
and the maximum price for lead, delivered at Bayfield 
in carload lots, is established at 6.50 cents per Ib. 
Bayfield is established as an additional basing point 
because that city has become a lead consuming center, 
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it was stated by OPA. The ceiling price is fixed at 
0.10 cent higher than ceilings ‘at other basing point 
cities in Wisconsin to reflect higher freight costs. 


Lighting Equipment for Aircraft. Restriction on 
the manufacture of lighting equipment for aircraft to 
equipment certified by the Aeronautical Board or (in 
the case of equipment over which the Board exercises 
no jurisdiction) certified by the Army Air Forces, 
the Bureau of Aeronautics of the Navy, or the Civil 
Aeronautics Administration has been announced by 
WPB in a recent statement. 

Aircraft lighting equipment not so certified may be 
manufactured, sold and delivered (1) for the mainte- 
nance and repair of existing aircraft only to the ex- 
tent that certified items cannot be used for such re- 
placement; (2) for purposes of research, development, 
and test of items not yet certified and, (3) as specifically 
authorized by the War Production Board. Restrictions 
on manufacture also apply to installation of equipment. 

This action, taken by Limitation Order L-327 effec- 
tive April 10, 1944, is designed to standardize and 
simplify aircraft lighting equipment, and to eliminate 
substandard items and obsolete items except as required 
for maintenance and repair. 


Baruch Recommendations for U. S. Adjustment 
After the War. The specific assignment to Mr. 
Baruch was to study the immediate demobilization 
policies which have to do, necessarily, with the stimu- 
lation of the war effort, since victory is the first és- 
sential, and with the preparation for peace to follow 
victory. ? 

In developing this theme certain considerations were 
found to be of first importance. Specific recommenda- 
tions included: 


1. Getting us all back to work in peace-time enter- 
prises. This may require a special authority under the 
Director of War Mobilization to give its entire atten- 
tion to the problem of bringing jobs to all workers, 
with emphasis laid upon the returning service.men and 
service women who are our first concern. 


2. Taking the government out of business by: (a) 
Payments for work done and work under way. In 
connection with this phase of the problem, we have 
assembled a complete “financial kit” that should prove 
effective. The government must pay its debts, and 
pay them quickly and fully, so that business will have 
its working capital freed for pay rolls and purchase 
of materials. (b) These payments can be made with 
ample protection to the government against fraud. 
(c) Move out and store war materials from plants 
so,as to make room for equipment and materials for 
civilian production. (d) Centralize the control and 
disposal of surpluses of all types in such a way as to 
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bring them into ready and effective use and insure 
orderly markets. This, too, may require a special ad- 
ministrator in the Office of War Mobilization. 

3. A general tightening up of the industrial war front 
so as to finish the bloody business with finality, and 
thus be ready for peace. 

4. Spreading acceptance by war contractors of the 
“uniform contract article,’ as recommended by us 
and approved by you. 

5. Place all war agencies under running review to 
cut them down as their work dwindles; also review 
of all war industrial controls. 

6. Immediate extension of laws governing price 
control, priorities and requisitioning, all three expiring 
this year. 

7. Early engineering on public works to be ready 
if needed to fill in the valley of unemployment. 








PRODUCTS HAVE TO BE TOUGH IN THIS WAR 





ESTING of both complete 


about %o of that at sea-level. Means 





8. Provide credit means for those requiring it during 
the adjustment period, particularly the smaller busi- 
ness groups and returning service men. 


9. Prepare now for future action reducing taxes 
from war to peace time levels, thereby providing neces- 
sary incentive for initiative and enterprise and stimu- 
lating employment. 


10. Prepare an emergency “X” day reconversion 
plan to be used in the event of a sudden collapse of 
Germany so as to enable us to go on with our crusade 
against Japan and at the same time to prevent the 
dislocation resulting from lack of preparation. This 
phase of the broader plan is to be worked out by the 
armed services with the War Production Board. 


Following is a summary of recommendations which 
Mr. Baruch appended to the report: That the govern- 
ment forces dealing with the human problems of de- 
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products and experimental mod- 
els under fully controlled conditions 
of operating adversity has been a 
notable aid to the development engi- 
neer in this war of extremes in alti- 
tudes, vibration, corrosive atmos- 
pheres, heat, cold and humidity. 
Here (A) is how Westinghouse 
checks aircraft electrical components 
in a chamber where generators, 
motors and controls have been sub- 
jected to all likely-to-be-encountered 
conditions. This well-frosted gen- 
erator has, in effect, been to 70,000 
ft. altitude. The temperature of the 
chamber can be lowered to minus 
67 deg. F and the atmospheric pres- 
sure to 3% lb. per sq. in., which is 
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are provided for controlling the 
humidity also. 

Incoming air can also be heated 
and saturated with water, thus simu- 
lating jungle conditions. In this 
way a complete flight cycle is dupli- 
cated both as to atmosphere and 
time. Effects encountered in tak- 
ing off from a hot landing strip in a 
jungle, and climbing (at normal 
rate) to the cold, dry, rarefied air 
of the stratosphere can thus be re- 
produced. In fact, the chamber 
makes the conditions somewhat 
more severe than in actual service. 

Brush wear, creepage distances 
required for different voltages, and 
ventilation needs of aircraft elec- 


lems being studied in this chamber. 

Commando-tough radios are given 
a rigorous water test too (B) since 
in invasion operations the set goes 
overboard in the surf, along with the 
men, but must be ready for imme- 
diate service. That calls for a 
water-tight case, among other things. 

This set has two degrees of selec- 
tivity, automatic volume control, a 
beat-frequency oscillator for continu- 
ous-wave reception, an output lim- 
iter and a_ noise limiter. All 
frequency-determining components 
have been temperature compen- 
sated. For easy field servicing, all 
parts are readily accessible once the 
outside cover is removed. 
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DOW ANNOUNCES 
another important price reduction in 


STYRON 


(DOW POLYSTY BOMB) 


In a move of far-reaching significance to the entire plastic industry, Dow announces a reduction in the 
base price of Styron (Dow Polystyrene)—from 30 to 27 cents per pound. The new low price, at which you 
may now obtain this strategic plastic from its source, is made possible by improved and vastly increased 
production. 


Current rubber needs for styrene—chemical antecedent of polystyrene—are, of course, of major importance 
today. But, Dow’s ability to lower the price of polystyrene places this plastic in a price range favorable 
to greatly extended uses for which this outstanding thermoplastic material has proved peculiarly 
adaptable. It will undoubtedly affect the design and manufacture of literally thousands of products 
now and when Peace returns. 


Complete Styron price lists are available on request. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston «+ Philadelphia + Washington + Cleveland + Detroit + Chicago + St. Louis + Houston + San Francisco + los Angeles + Seattle 
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mobilization be unified on two fronts, the Executive 
and Congress; assembling of a complete “financial 
kit” to assure quick cash pending settlement; name a 
surplus property administrator in the Office of War 
Mobilization with full authority for handling every 
aspect of surplus disposal; a general tightening of the 
entire government war machine for both mobilization 
and demobilization, the two going hand in hand; ad- 
vance planning for “X” day; prompt extension of 
needed war powers; tightened handling of cancel- 
lations; that surpluses be disposed of in small lots to 
permit small as well as large business to participate ; 
a post-war tax law be drafted now, during the war, 
and put on a shelf for use at the end of the war so 
that the loans made available can be repaid and to 
encourage new enterprises; early engineering, plan- 
ning and designing of public works to be put on the 
shelf for use if needed. 


Domestic and Commercial Electric Fan Industry 
Advisory Committee. Supervised by Government 
presiding officer, H. L. Stiles of WPB; the following 
members now constitute the industry advisory com- 
mittee for domestic and commercial electric fans: C. 
L. Harrison, Victor Electric Products, Inc.; Charles 
C.. Remsen, Diehl Manufacturing Co.; Tom Jones, 
Hunter Fan & Ventilating Co., Inc. ; George E. Sundre, 
F. A. Smith Mfg. Co,, Inc.; A. S. Knapp, Knapp- 
Monarch Co.; Edgar T. Ward, Edgar T. Ward Co., 
Inc.; W. B. Massenburg, Westinghouse Electric & 
Mfg. Co., and John Wright, The Emerson Electric 
Mig. Co. 


Conveying Machinery and Mechanical Power 
Transmission Equipment. To clarify an anomalous 
situation in connection with the materials control pro- 
visions covering the manufacture of conveying machin- 
ery and mechanical power transmission equipment 
which arose through the revocation of Order M-21-g, 
the War Production Board today issued an amendment 
to Order L-193. The amendment permits producers 
of such equipment to use alloy steel or iron in chains 
and sprockets of conveyors and elevators. 


Controlled Materials. An amendment to CMP Regu- 
lation No. 1, which deals with basic CMP allotment 
procedure, clarifies the rules governing the use of 
controlled materials after they are received by a manu- 
facturer according to WPB. The amended regulation 
permits a manufacturer to use surplus material to fill 
another authorized production schedule than the one 
for which the material was originally acquired, if he 
changes the original allotment account. 

Rules governing returns of excess or unused allot- 
ments of controlled materials have been modified to 
bring them into conformity with WPB’s decentralized 
operations. The modified rules, which are contained in 
Direction No. 26 to CMP Regulation No. 1, as amended 
February 15, 1944, pointed out that excess or unused 
allotments which originated with WPB field offices 
should be returned to such field offices. The amended 
direction also points out that excess or unused allot- 
ments may be returned by letter if it is impractical 
for the person returning the allotment to obtain a copy 
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of Form CMP-32, which is the form normally used te 
make such returns. The amendment also changes ad-" 
dresses of certain Claimant Agencies and WPB In- 
dustry Divisions, to which unused allotments are re. 
turned in order to bring them up-to-date. 


War Contracts Price Adjustment Board. Created 
by the renegotiation section of the Revenue Act of/ 
1943, which became law on February 25, 1944, the: 
new War Contracts Price Adjustment Board estab-) 
lished its organization at its first meeting held on Feb.) 
ruary 26. 4 

The personnel of the new board, appointed by the’ 
heads of the agencies involved, is as follows: Joseph’ 
M. Dodge, chairman of the War Department Price 
Adjustment Board, chairman; Laird Bell, chairman) 
of the Navy Price Adjustment Board, vice chairman;! 
Commander Arthur G. Rydstrom, Maritime Commis- 
sion Price Adjustment Board, who is also representing’ 
the War Shipping Administration Price Adjustment’ 
Board; Captain Harry C. Maull, Jr., chairman of the | 
Treasury Department Price Adjustment Board; 
Charles T. Fisher, Jr., chairman of the Reconstruc- | 
tion Finance Corporation Price Adjustment Board, } 
and Carman G. Blough, War Production Board repre- 
sentative. W. James MacIntosh has been appointed | 
general counsel to the War Contracts Board. 

The authority of the board applies to renegotiation | 
for war contractors’ fiscal years ended after June 30, 
1943, while authority of the Joint Price Adjustment) 
Board—established last October by voluntary action 
of the various individual departmental boards—applies| 
to war contractors’ fiscal years ended before July 1 
1943 thus taking care of that classification. 

All legal authority on renegotiation is lodged in the? 
War Contracts Board, which among other things has 7 
the responsibility for fixing policies, principles, inter- 
pretations and procedures. As provided by Congress, 
the War Contracts Board has delegated certain of the 
authorities conferred on it by Congress to the heads 
of the various governmental agencies that have been 
administering renegotiation of war contracts. The dele- 
gation of authority will provide the means of continuing 
the actual conduct of renegotiation through the or- 
ganizations with which the contractors are familiar. 

Regulations regarding the filing of financial and other 
data by each war contractor, made mandatory by the 
new law. are under the direction of the new War Con- 
tracts Board, which approved a “Standard Form of 
Contractor’s Report” for filing information to make 
it possible to determine whether or not renegotiation 
should be initiated with the contractor. The board 
expects to release promptly similar forms for construc- 
tion contractors and for brokers and agents. This is 
in accordance with the provision of the new law to 
the effect that contractors and subcontractors subject 
to renegotiations are required to file data prescribed 
by the board. -In the case of contractors whose fiscal 
years have not yet closed, such filing must be on or 
before the first day of the fourth month following the 
close of their fiscal year. 

The filing of the mandatory forms is to be with the 
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(Continued on p. 186) 
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Whuc4e RECESSED HEAD SCREW 


NISRA) Te 


IT’S PHILLIPS @ on 


IT’S GOT TO BE RIGHT! The aviation industry knows 
its engineering ... knows the answers to production 


efficiency. That’s why most of the leaders in this indus- 
try selected the PHILLIPS Recessed Head. 


You'll choose the Phillips Recess, too, once you study 
its exclusive design. You'll appreciate the scientific en- 


gineering that makes it so successful. You'll discover 





that every angle, every dimension has a purpose — is 
important to screw driving efficiency and screw strength. 
You'll agree there’s nothing like it! 


To end the screw driving troubles that slow down pro- 
duction and shove up assembly costs, specify screws 
with the Phillips Recessed Head. You can get them in 
any head style, type or size. 


TO MAKE WARTIME QUOTAS AND PEACETIME PROFITS 


FASTER STARTING: Driver point automatically centers in the Phillips Recess... 


fits snugly. Fum- 


bling, wobbly starts, slant driving are eliminated. Work is made trouble-proof for green hands. 


FASTER DRIVING: Spiral and power driving are made practical. 
spoil material or injure worker. (Average time saving is 50%.) 


Driver won't slip from recess to 


EASIER DRIVING: Turning power is fully utilized. Workers maintain speed without tiring. 
BETTER FASTENING: Screws are set-up uniformly tight, without burring or breaking of screw heads. 


The job is stronger, and the ornamental recess adds to appearance. 


PHILLIPS #27 SCREWS 


- 


* MACHINE CREW * SELF-TAPPIN 












































































BY GEORGE J. HEPP 
IRVINGTON VARNISH & INSULATOR CO. 


LECTRICAL equipment for the armed forces, 

designed and built to withstand the rigors of 

operation for extended periods and under the 
most adverse conditions in all climates, requires the 
utmost of insulating varnishes. This demand has been 
increased during the past few years by the great variety 
of uses for insulating varnishes in the manufacture 
of instruments of war. The effect on varnish of ex- 
treme temperature changes, the increasing problems 
of corrosive effects arising from materials, of bonding 
and of resistance to severe vibrations have played im- 
portant parts in the development and selection of in- 
sulating varnishes for points of specification. 

Newer developments are almost entirely in the field 
of baking-impregnating varnishes which are applied to 
almost all types of electrical windings and offer 
notable advantages. They produce bonding between 
individual conductors, which helps to eliminate shorts 
brought on by chafing of adjacent turns or windings ; 
they protect the windings from the deleterious action 
of acids, oils, alkalis, and moisture; they provide in- 
creased dielectric strength and thermal conductivity ; 
and they improve appearance of the product. 


F THE wwo general types of baking-impregnating 
varnishes the non-internal curing ones have been 
available for many years, while the internal curing, or 
deep drying varnishes, are comparatively recent de- 
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nternal Drying Varnishes 
For Better Electrical Coils 











HOSE often troublesome pockets 

of partially dried varnish which 
not infrequently have impaired the 
performance of impregnated electrical 
parts may well be things of the past. 
Release of fluid accumulation under 
the effect of centrifugal force or cor- 
rosive attacks against insulation or 
copper, are minimized with newer, in- 
ternal-curing materials. Such var- 
nishes, based on natural or synthetic 
resins, cure throughout to provide pos- 
sibilities for better, longer-lived coils 
and are in step with the trend toward 
higher operating temperatures as well. 
In this report on progress in the insu- 
lating varnish field, the author relates 
newer technologies with opportunities. 


velopments. The non-internal curing varnishes are 
available both in clear and in black. The clear type is 
generally composed of vegetable oils, clear gums, and 
resins, plus solvents. The black is also composed of 
vegetable oils, but here the clear gums and resins are 
replaced by asphalts, again with solvents. The clear 
varnish of this type usually dries harder and is supe- 
rior to the black varnish in penetrating qualities, bond- 
ing, and oil resistance. The latter, on the other hand, 
generally produces a film having greater plasticity, 
acid and moisture resistance, plus high dielectric 
strength. Black varnish also produces, in general, a 
film having considerably longer life. Both these var- 
nishes dry principally by oxidation which is acceler- 
ated by means of baking, either in an electric- or gas- 
heated oven or in near-infra-red baking equipment. 
Secause the exterior of the coils or windings is ex- 
posed to the air, drying of this type of varnish is ac- 
celerated on the surface of the coil. It is not unusual 
that during the drying process a tough film is formed. 
The longer the varnish is baked, the harder and tougher 
the film. When film formation causes solvents to be 
trapped in the interior of deep windings it pro- 
hibits thorough drying; Fig. 3 (B). Ina case of this 
kind several things may occur to decrease the life and 
serviceability of the coil. 

First of all, the trapped solvents may attack the 
enamel coating of magnet wire; second, the uncured, 
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PLANTS AT: 


JOSEPH T. RYERSON & SON, INC., STEEL-SERVICE 

CHICAGO, MILWAUKEE, ST. LOUIS, 
CINCINNATI, DETROIT, CLEVELAND, PITTSBURGH, | 
PHILADELPHIA,,. BUFFALO, BOSTON, JERSEY CITY. 
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Steel Cut to Close Tolerance. Experienced 
crews working with modern high-speed friction 
saws, giant shears, powerful hack saws and 
other metal-working machinery can turn out 
steel quickly—cut, formed or otherwise prepared 
to your requirements. Steel that is cut to exact 
size and specification eliminates scrap and frees 
your man-hours for more production. 





Any Shape Expertly Flame Cut. Skilled oper- 
ators and modern equipment—combined with ever- 
present stocks of all types of steel—assure quick, 
accurate flame cutting and prompt delivery. Al- 
most any shape, no matter how intricate, can be 
fashioned from steel plates or shapes. You save the 
time and expense of forging or casting and gain the 
added strength of rolled steel. Complete welded and 
riveted assemblies are also fabricated by Ryerson. 


Metallurgical Help For Steel Problems. Our 
staff of engineers and metallurgists are expe- 
rienced in serving customers in every branch of 
industry. These men have displayed a genius for 
solving problems pertairiing to steel application, 
heat treating and fabrication. Theirs is the prac- 
tical type of know-how and you can depend on 
them to work with you whenever a difficulty arises. 





Speedy Delivery Without An Expediter. Every man 
and woman in our eleven strategically-located plants 
knows the meaning of the word rush! The Ryerson organ- 
ization is geared to getting your steel delivered in the 
shortest possible time. Write for your copy of the Ryerson 
Stock List — complete catalog of steels in stock for im- 
mediate shipment including: bars, shapes, plates, sheets, 
structurals, tubing, carbon and alloy steel, tool steel, 
Allegheny Stainless and many others. 
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undried varnishes tend to disintegrate more rapidly 
than if they had been cured and fatty acids, which are 
products of this decomposition, also attack the enamel 
and copper; last, it is impossible to obtain maximum 
bonding if the varnish is not thoroughly cured. This 
type of insulating media is also subject to some special 
difficulties such as livering, or skinning not only in 
the dip tank but also in the shipping container if they 
are stored for too long a time. 

Now, what about the newer or internal-drying var- 
nish? This type, not depending primarily on oxidation 
for its curing, is converted from liquid to solid state 
by elevated temperature. In its drying or curing two 
things usually take place: First, the solvents are driven 
off or dissipated and, once this has been accomplished, 
the remaining resin is solidified. See Fig. 3 (A). 

Into this group of varnishes fall the phenol-aldehyde, 
oil modified phenolic type, and synthetic-resin insulat- 
ing varnishes which are usually composed of natural 
or synthetic resins, in some cases drying oils and sol- 
vents. Many of the internal drying varnishes avail- 
able today carry or require high-solvency coal-tar thin- 
ners to keep them in solution, while others have been 
formulated in such a way that they can be maintained 
at the proper consistency with petroleum derivatives. 
These varnishes, like the older type, are also available 
in clear and black. Because they dry deep in the in- 
terior or winding, they usually produce far better bond- 
ing than the conventional varnishes. | 

Manufacturers of special instruments for war equip- 
ment are giving greater consideration each day to the 
question of corrosion, particularly in connection with 
the effects of fumes given off by insulating varnishes 
at elevated temperatures. Much work has been done 
in the study of these corrosive effects and the products 





Fig. 1 


GMALL, high-speed rotors like these dynamotor parts must endure relatively 

Use of interior-curing varnishes for 
impregnation of such coils is particularly advantageous since interstices are 
small—tequiring maximum penetration—and centrifugal forces are’ high— 


high temperatures in operation. 


calling for secure holding-in-place of windings. 






CHECK LIST FOR POLYMERIZING-VARNISHE§$ 


| 


TYPE OF 
VARNISH 


TYPE OF COIL 


High Temp. Resistance 
| Moisture Resistance 


| Acid Resistance 


Distribution transformer 
Power transformer 
R&rating field (ac. ) 
Rotor windings (ac. ) 
Armature windings (dc. ) 
Stator windings (ac. 
Field (de.) 
Relay 
Instrument (stationary) 
Instrument (moving) 
Magneto 
Small high speed armature 
windings 
Solenoid 


x | Oilproof 


KKM MK KK | High Dielectric 
* 


KK KKK 
Lad 


| Corrosion Proofness 
~ «ew KK 


mux Kx x xxx « x | Deep Drying 
KK KKK KK KKK | Deep Penetration 


KKK KKK KK OK 














x HK 
x HK 
~~ ® 
ad 
x OK 
n” 





Fig. 2 


HARACTERISTICS of internal-curing varnishes relate to the 

needs of a list of typical wound components in this manner. 

Deep-drying materials have all these properties in equal or 

greater degree than ordinary varnishes. In the case of flexibility, 
however, the latter excel. 


of distillation of cured insulating varnishes. Internal 
drying varnishes tend toward minimum corrosive in- 
fluences generally. 

As for the resistance of the internal-drying varnishes 
to acids, oils, moisture, and alkalis, it can be safely 
said that they are every bit as good, 
and in many cases definitely superior, 
to the older varnishes. Dielectric 
strength will usually lie, in the dry 
state, between 1600 and 2000 vpm. Wet 
dielectric strength will run 500 to 700 
vpm. Related thereto is the suitability 
of this type to specification within elec- 
tronic products where ultra-high fre- 
quencies are encountered. Internal- 
drying varnishes are not subject to liv- 
ering or skinning in storage. They 
lend themselves to several unusual 
methods of application. 

These, as just briefly reviewed, are 
the two types of baking varnishes 
available today. Each has its place in 
electrical products and their subas- 
semblies. Where one will produce 
splendid results, the other may be 
found quite unsatisfactory. In assem- 
bly work where armature or stator coils 
are impregnated and thoroughly baked 
before they are placed into the slots, 
internal-drying varnishes may produce 
a coil too rigid to allow the stretching 
or compressing which is sometimes 
necessary and helpful. 

(Continued on p. 132) 


ELECTRICAL MANUFACTURING 


Electronic heaters with inductor coils connected to terminals 
of Oscillator Type Tubes, are used for brazing, soldering, 
hardening, and bonding of small diameter parts, thin sec- 
tions and low resistance materials. 


THERE’S A JOB FOR 


Relays wy GUARDIAN =a 


Induction heating costs less, is more dependable and easier by the elec- 
tronic method. Safer, too, even with inexperienced hands, when pro- 
tected from improper operation by quality relays such as the Guard- 
ian Series 90 Interlock Relay and the Series L-500 Overload Relay. 


Series 90 Interlock Relay locks mechanically from an electrical 
impulse and unlatches or resets from another such impulse. Com- Sestes 90-—tntertock Ret 
binations up to DPDT available with 12% amp. contacts rated at " aah for aati 21 a 
110 v., 60 cycles, non-inductive load. Coil resistances up to 10,000 


ohms. For AC or DC operation. Consult Guardian wherever a tube is 


used—however—Relays by Guard- 
Series L-500 Overload Relay, manual reset, protects DC circuits ian are NOT limited to mioipation 


against abnormal current surges where current conditions are con- tions but may be used wherever 
stant. Contacts can take severe overloads undamaged, cannot be automatic control is desired for 
reset during overload. Rated for 1500 watts on 110 v., 60 cycle, making, breaking, or changing the 
non-inductive AC. characteristics of electrical circuits. 


GUARDIAN (@/ELECTRIC 


1627-D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INOUSTRY 


APRIL 1944 


















Three increasingly important considerations in 
msulating varnishes are (1) bonding, (2) cor- 
rosion, and (3) temperature limitations. Bonding is 
important for two reasons: First, to hold the windings 
in place and, second, to keep individual wires from 
rubbing together, causing shorted turns. In rotating 
apparatus, where high speeds set up corresponding 
centrifugal forces, coils will spread unless they are 
held together and firmly bound by a retaining medium. 
Electrical tool motors and some aircraft motors and 
generators also require excellent bonding to offset the 
extreme vibration set up during their operation. 
Next is the question of corrosion by which is meant 


the deposit, effect and amount of fumes given off by 
cured varnish when the equipment to which it is ap- 
plied is subjected to elevated temperature. A great 
deal of research has been done to determine the nature 
of the corrosive fumes and their effect on various 
metals. These fumes have been of considerable con- 
cern to the manufacturers of delicate instruments and 
particularly small synchronous motors. It became 
necessary, first, to determine the proper method for 
testing the corrosive effects of these fumes and then 
to evaluate the various varnishes under consideration. 
During the early stages of this study, electrical manu- 
facturers and insulating varnish manufacturers co- 
operated fully and they, in turn, were helped and as- 
sisted by several Government design and procurement 
agencies and bureaus. 

The test method finally adopted is as follows: A 
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Fig. 3 ([ROSS-SECT ION through test pans of (A) deep-drying varnish, 





measured amount of the varnish to be tested is placed 
in the bottom of a glass flask and baked accordin 
to the manufacturer’s recommendations. When 
varnish is cured, the flask is cooled and into the mouth 
of the flask is placed a rubber or cork stopper, through 
which is inserted a glass test tube with a weighed stri 
of metal, either copper or iron, wrapped around th 
part which is sealed in the flask. See Fig. 5. The em 
tire apparatus is then placed in an oil bath operate 
at approximately 275 deg. F. In order that the fu 
given off by the varnish may collect on the metal stripy 
cold water is run through the test tube, which no 
acts as a condenser. 



































































baked 16 hr. at 220 deg. F. and (B) surface-oxidizing impreg- 
nant baked for two weeks at 220 deg. F. illustrates essential 
difference. Pocket of still-liquid varnish in (B) represents a defi- 
nite hazard in service operation of a rapidly rotating part while 
thoroughly polymerized mass (A) cannot be slung out during 
rotation of impregnated parts. As in (C), all magnet wire is 
held firmly in position. 





This test is run for 24 to 50 hr., and at 
completion the metal strip is removed and 
again weighed. Gain in weight of the 
metal strip is, accordingly, a measure of 
the amount of corrosive fumes given off 
by the varnish in the base of the flask. 
It was learned that various varnishes 
acted differently on various metals, but 
that the internal-curing types, on the 
whole, were superior, regardless of the 
type of metal used in the test. 

Temperature limitation of insulating 
varnishes has long been uppermost in the 
minds of suppliers and specifiers of these 
materials alike—particularly the upper 
limitations. Now that glass and asbestos 
insulation are becoming more generally 
used, it is not only the objective, but the 
absolute need, of the varnish makers to 
develop formulae which will be compara-_ 
tively unaffected by subjection to ele- — 
vated temperatures (150 to 200 deg C) 
for extended periods, possibly 2000 or 3000 hr. The 
trend in electrical products and parts is toward smaller 
units to operate at higher temperatures. Varnish 
manufacturers realize this and every effort is being 
made to develop materials for operation at high tem- 
peratures. Internal-curing varnishes are a step in that 
direction and it is possible that high-heat forms will be 
available in the near future. 

There are two methods by which baking-impregnat- 
ing varnishes are usually applied. One is by vacuum 
impregnation and the other by the more general and 
simpler preheating and dipping method. The latter 
method requires a dipping tank—of sufficient size to 
allow the pieces to be treated to be completely im- 
mersed in the varnish—and a baking oven. Procedure} 
calls for the windings to be pre-dried in the oven bel 
fore immersion in varnish. Pre-drying expels moisture? 
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E TURES se HIGH EFFICIENCY 
E F LOW EXCITING ZERO WAVE FORM 
LOW COST CURRENT DISTORTION 

PER KVA 


OUTPUT VOLTAGE AND SENSITIVITY ADJUSTABLE OVER WIDE RANGE 












NO INTERNAL 
MECHANICAL 
ADJUSTMENTS 






























NOT AFFECTED BY 
LOAD OR POWER 
FACTOR 


CORRECTS A WIDE 
RANGE OF INPUT 
VOLTAGES 


WITH... SECO AUTOMATIC VOLTAGE 
REGULATOR — the electronic con- 
troller of A-C power lines — 
maintaining a constant output 
voltage with variations in input 
voltage and output load current. 


FOR THESE 
APPLICATIONS 












SEND FOR 
BULLETINS 
149 ME 


163 ME 
















MANUFACTURING 


SUPERIOR ELECTRIC CO., 263 LAUREL ST., BRISTOL, CONN. 
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Fig. 4 Con cut in two parts shows how each turn of 
wire is neatly imbedded in a matrix of poly- 
merized varnish. This holds them firmly ia place 
to prevent shifting and also reduces the likelihood 
of shorted turns which frequently result from 
chafing of two adjacent conductors. 


from the windings and at the same time expands the 
copper, allowing deeper penetration of the varnish. 
Drying period varies (depending on the size, shape, 
and mass of the windings) from one to four or five 
hours. At the end of this time the pieces are with- 
drawn from the oven and while still hot, dipped into 
the varnish and allowed to remain immersed until all 
bubbling ceases (preferably longer to insure the deep- 
est possible penetration). In this case the varnish is 
properly maintained at that consistency which experi- 
ence has proved gives optimum results. 

When thoroughly impregnated, the windings are 
withdrawn from the varnish, drained in air for one-half 
to one hour, and then placed in a well-ventilated oven 
and baked. Baking temperature will average between 
250-and 275 deg. F and the time will vary, depending 
again on the size of the windings, from 8 to 16 hours. 
To obtain the best results it is most important that 
the oven provide a uniform temperature and be con- 
structed for proper ventilation and dissipation of the 
solvent fumes. In the curing of baking varnishes, ven- 
tilation is quite as important as heat. 

In the other method generally used—vacuum im- 
pregnation—the equipment required consists of a liquor 
tank for storing varnish, an impregnating chamber, 
and the necessary pumping mechanism. In many cases 
the impregnating chamber is equipped with an outer 
steam jacket to permit heating the entire unit. Pieces 
to be treated are placed in the vacuum chamber, the 
chamber is sealed, and a vacuum of 29 in. of mercury 
drawn and maintained for at least one hour and some- 
times for as long as three or four hours. If heat is 
required, the steam can be turned on and both the 
evacuation and heating can be done at the same time 
in the equipment. 

In the latter case, however, the tank must be allowed 
. to cool before varnish is brought into it. When evacu- 
ation is completed, the vacuum pump is shut off and 
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the valve between storage and the impregnating tanks 
opened—allowing the residual vacuum to draw suf. 
ficient varnish into the impregnating tank to cover the 
pieces. This valve should then be closed for the bal. 
ance of the treating cycle. 

If super-normal pressure is desired this can be ap. 
plied, but it is suggested that some inert gas such as 
CO, be used to avoid the possibility of an explosi 
mixture of air and solvent. If normal pressure is 
ficient, the lid of the tank is opened and atmosph 
pressure exerted upon the surface of the varnish.. T 
allowed for submersion of the pieces will vary as 
their size and shape. After immersion, the windi 
should be drained in air and baked much the 
as in the dipping procedure. However, due to % 
deeper penetration obtained, it is well to bake the pi 
for a slightly longer period to insure thorough cu 
of the varnish. 

Vacuum impregnating offers several advant 
over dipping, in that the dehydration and preh 
ing of the coils can take place in one unit—there 
avoiding the possibility of the windings reabsorbi 
moisture from the atmosphere between the drying a 
impregnating processes. Also, dehydration is more 
thorough and penetration greater. 

Both impregnating methods, as above described, arg 
usable with either conventional and phenolic type v 
nishes. If several coats of varnish are desired, as 
readily done with the phenolics, the bake after 
initial impregnation is a short one, usually two ho 
This short bake drives off most of the solvent. Su 
quent coats, as many as desired, can be applied 
flash dipping and baking two hours between. 
final bake will be for the usual time. During the fin 
bake the several coats of varnish will flow toget 
and then set up in a homogeneous mass. By flash di 
ping is meant merely immersing the pieces and i 
mediately withdrawing them. A ten minute drain aff 
each dip is usually sufficient. This method has 
found to be a definite time saver and absolutely sa 
factory results can be obtained. 




















“2 Fig. 5 


ORROSIVE action 
of impregnating 
. varnish is determined 
in a standardized way 
by this apparatus. 
Sample of baked vat 
nish in flash bottom 
is heated to drive of 
the remaining solvent 
fumes. These are col- 
lected on a test strip 
‘ of copper or fon 
wrapped about the it- 
serted test tube. Cool- 
ing water circulates 
through this part t 
encourage condense 
tion and final weigh 
ing of the strip give 
index to chemi 
stability of impreg 
nating material. 
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The ELECTRO-MATIC’s magic 
brain that helps fight ‘“Sudden 
Death” is the group of 
7 RCA electron tubes shown top 
rear: 2 full-wave high-vacuum 
rectifiers (RCA 6X5-G), and 5 
thyratrons (RCA 885). 


How RCA Electron Tubes 


HIS morning on your way to work 
‘| you drove past ‘ ‘*Dead Man’s Corner.” 
Few people still remember it as that. But 
the little Reilly girl whose father was the 
traffic cop there until they brought him 
home one night, dying...the mother of 
Dick Stone who drove the truck for 
Clark’s...BenThompson’s widow.*They Il 


never think of it by any other name. 


Today these danger spots are growing 
safe — through electronic devices like 
the “‘Electro-Matic”’ traffic regulator 
developed by Automatic Signal Corp. 

Buried below the pavement at busy 
intersections is a sensitive magnetic 
detector coil that clocks traffic on each 
approaching highway and flashes the 
information to a master control center. 
Here, through the magic of RCA electron 
tubes, the volume, speed, and direction 
of traffic, spacing of vehicles, number of 
cars waiting, probabilities of arrival are 
all automatically analyzed and the one 
correct solution i inst tantly put into opera- 
tion through proper traffic light signals 


*Fictitious names, of course. 


Direct Traffic! 


at each converging highway. 

These control devices have reduced 
accidents substantially, cut down wait- 
ing time on the red light, and increased 
the capacity of overburdened inter- 
sections. 

If your community could benefit from 
such a system, ask your local Safety 
Committee to get in touch with Automatic 
Signal Corp., Newt alk, Conn. 


And if you believe electronics can do 
some counting, sorting, measuring, or 
control job in your industrial plant bet- 
ter, faster, or more accurately than by 
existing methods, write to us. We will 
gladly refer you to the equipment manu- 
facturer best fitted to serve you. Or our 
tube engineers themselves may be able 
to help you—/for the Magic Brain of all 
electronic equipment is a Tube—and the 


fountain-head of modern tube development 


is RCA, So merely write, stating your 
problem, to RCA, Commercial Engineer- 


ing Section, 603 South 5th St., Harrison, 
New Jersey. 
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DONALD M. NELSON, Chairman, WPB— 

“It may be six to eight months after Germany’s col- 
lapse before large-scale production of civilian goods can 
be resumed. The return to non-military production 
must be gradual to keep the national economy in bal- 
ance. I favor an extension of Government control 
over industry during reconversion, but would strenu- 
ously oppose any attempt to put the postwar economy 
in a totalitarian straitjacket. To regulate peacetime 
economy in detail would do irreparable injury to the 
free enterprise system in the United States. 

“Regimentation would almost certainly end to choke 
off new competition, and to drain away the personal 
initiative which is a source of ever-renewed strength to 
the nation. It would be against the national interest 
for any business concern to begin jockeying for com- 
petitive postwar position and the WPB will resist all 
efforts to beat the gun. Their only result will be to 
slow up war production. The nation cannot now 
afford to have the minds which run American business 
abandon urgent war problems for postwar markets, 
any more than it can afford to have workers leave war 
jobs to look for jobs in the civilian economy.” 


K. T. KELLER, President, Chrysler Corp. (before the 
Second War Congress of American Industry )— 

“Opinion polls show that 90 per cent of the public are 
now fully aware that unpreparedness for peace is as bad 
as unpreparedness for war. I believe in preparedness. 
I believe in the full benefits of a cooperative society 
rather than a planned economy. I believe most sin- 
cerely in each management doing its utmost to smooth 
out the reconversion hiatus. I believe in individuals 
doing self-planning. I believe in groups like 
this trying to clarify the national pattern by which these 
individual efforts can show results. 

“I wish to emphasize the fact that opportunity for 
steady employment for the generation now alive— 
whether in ownership, management, or labor—and mass 
distribution to match mass production of goods—are all 
tied up in the way we get free from this war. If we 
do not make sure now of public policies which will work 
out in practice, we are likely to move out of the war 
only into a theoretical freedom, a statistical oppor- 
tunity, and nonexistent jobs.” 


WILFRED SYKES, President, Inland Steel Co. 
(before Second War Congress of American Industry )— 

‘We don’t want a lot of theory which attempts to 
assure everyone the same mathematical opportunity to 
return to peacetime production at the same rate. That 
would not be realistic. Many manufacturers will be 
less favorably situated than their competitors to resume 
peacetime production. It will depend upon the type 
of businesses in which they are now engaged, their 
urgency, the demand until the war ends, whether they 
have converted their plants or have built new ones, etc. 
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But in the long run it will make little difference. ]j 
I want to hold my place in the sun, given an oppor. 
tunity, I will do so no matter how my business may be 
disrupted at present. 

“We cannot, however, hold up all return to normal 
business until everyone can start off some fine morning 


biles, refrigerators, radios, etc., at some predetermined 
rate. That would mean stagnation. No, we will have 
to take some chances, and maybe some will be ag- 
grieved, but it will be better for all if controls are 
eliminated the moment their existence ceases to be 
necessary for the national welfare. The individual 
initiative of thousands of manufacturers struggling to 
turn their businesses to the path of peace will give a 
better solution than any set of rigid rules issued from 
Washington.” 


JOHN GUNTHER, war correspondent and author, as 
commenting in D Day— 

“The worst thing about war is that so many men 
like it.” 


EDGAR M. QUEENY, Chairman of the Board, Mon- 
santo Chemical Co., (in his annual report to stock- 
holders )— 

“It seems desirable to call attention to one statement 
of important fact obvious itself from the company’s 
reported net income, namely, that Monsanto Chemical 
Company is not profiting from this war. On the con- 
trary, 1943 net profit was less than that of 1942, which 
in turn was less than that of 1941. Earnings are less 
now than immediately preceding the war, although 
wartime sales are the greatest in our history. Our op- 
erations are making no war millionaires.” 


DONALD K. TRESSLER, Manager, General Elec- 
tric Co.’s Consumer’s Institute— 

“Even during the present emergency, the quantity 
of foods frozen is still increasing. The quality of frozen 
foods produced has been very high and, consequently, 
the products are in great demand. Large numbers of 
small and medium sized home freezing cabinets will be 
available at moderate prices and larger ones for retail 
food distributors; the number of kinds of frozen foods 
offered will be expanded greatly.” 


SUMNER H. SLICHTER, Professor, Harvard Uni- 
versity (to Chicago Association of Commerce)— 
“When the war is over there must be a thorough 
reform of the tax system which is so grotesque as to be 
amusing. The present system which has prevailed for 
the last 12 years is more suitable for a Gilbert and 
Sullivan comedy than for a real economy. Income de- 
rived from giving jobs is taxed twice whereas income 
from holding jobs or from lending capital is taxed only 
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THE SOLUTION of this problem is 
an example of the ability of Arm- 
strong’s engineers to solve a wide 
variety of sealing problems. Here, 
two fundamentals are involved: 
First, the material used must have 
the required physical properties. 
Second, the packing must be pre- 
cision molded. 

In both respects, the answer is an 
Armstrong’s Packing. Made of the 
proper Armstrong’s Synthetic Rub- 
ber Composition, it will perform in 
hydraulic fluid or other liquid, or 
gas, without deterioration. It will 
not swell and stick to the cylinder 
wall, nor will it shrink and by-pass 
the fluid. 

Accuracy in molding is assured, 
for Armstrong has had many years 
of experience in making small 


molded parts. Designing and pro- 
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will not swell, shrink, or stick. 


ducing precision-molded _ piston 


packings is an Armstrong specialty. 
IN THE ELECTRICAL FIELD, 
examples of Armstrong’s sealing 
skill include gaskets and other seals 
for transformers, 
oil-filled 


breakers, and condensers. 


switches, pot- 


heads, cables, circuit 

There’s a good chance Arm- 
strong’s engineers -can solve your 
sealing problem. They have devel- 


oped more than fifty specialized 


Fe 


sealing materials. Most of these are 
available in sheets and roll goods, 
gaskets, strips, ribbon, tapes, mold- 
ed shapes, and extruded rings. 
FOR SAMPLES of materials that 
will meet your requirements, send 
the details to Armstrong. Write, 
too, for the free booklet entitled 
“Gaskets, Packings, and Seals.” Ad- 
dress Armstrong Cork Company, 
9504 Arch 


Pennsylvania. 


Industrial Division, 


Street, Lancaster, 
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once. By various devices severe penalties are placed 
upon anyone who presumes to make a living by bearing 
the brunt of economic risks. Business and labor unite 
in supporting tax changes which would raise the de- 
mand for labor and thus create the kind of markets in 
which employers may increase their sales and in which 
unions successfully may prosecute wage demands and 
increase their membership.” 


DR. WALTER R. G. BAKER, Vice President, Gen- 
eral Electric Co.— 

“The magical science of electronics which is helping 
in a thousand ways to win the war, is prepared to play 
an important part in building that better world when 
business and science finally team up in the World of 
Tomorrow. There is growing evidence that electronics 
—the science of an electron at work for man—will 
transform the world as we know it. In two decades, 
radio became a billion dollar business giving employ- 
ment to thousands. 

“I predict that in the postwar period people will have 


the finest radio and television systems that ever have 
been projected as a result of the continuing electronic 
developments. Frequency modulation, a new kind of 
radio wave reducing static to the vanishing point and 
assuring a high fidelity of reproduction of music and 
speech, is a most significant radio development, 
Eventually, because of its advantages to listeners, it will 
obsolete the 60,000,000 radio sets operating now jn 
American homes.” 


WILLIAM P. WITHEROW, President, Blaw-Knox 
Co. (speaking at the Second War Congress of American 
Industry )— 

“America will be the great creditor nation of the 
world when the war ceases. As such it will not always 
be able to export all the goods it wants to; it will have 
to export investments as well. American capital, 
American “know-how” and enterprise knowledge can 
be one of the greatest factors in world reconstruction. 
Not on a give-away, never-expect-to-be-paid-back-basis 

(Continued on p. 214) 
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896 CONTACT TIMER FOR CONTROL OF CHEMICAL PROCESSES 


URING the manufacture of hi- 
D octane gasoline, butadiene for 
synthetic rubber and toluene for ex- 
plosives, hundreds of accurately 


timed, sequential operations must be 
performed. This two-dial rotary- 
type process timer (A) developed 
by the switchgear div. of General 
Electric Co., regulates the flow of 
just such products in the course of 
catalytic processes. 

Some of the operations encoun- 
tered involve the opening and clos- 
ing of electrically operated valves, 
dampers and other devices in a def- 
initely timed cycle. Depending -on 
the process requirements, a complete 
cycle of operations may require from 
20 min. to 3 hr. or more; from 18 
to 75 devices may be controlled ; and 
from 100 to 900 contact points or 
timing intervals may be needed. 

In this design, each of the two 
dials has two concentric rings’ or 
rows of 224 contact points each—a 
total of 896. Each dial has a rotat- 
ing contact arm. The arms are A 


B 


geared to a single shaft and can be iary switch, not at the segments, and 


driven through a clutch by a syn- 
chronous motor and adjustable gear 
train, or they can be operated inde- 
pendently from separate motors 
as may be preferred. 

The circuit to the segments is 
made and broken through an auxil- 
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the unit will easily handle control 
circuits of 10 amp. 125 volt. 
Essentially a large motor driven 
selector switch, this timer is ar- 
ranged to complete the circuit to the 
controlled device or an alarm circuit 
as a moving brush selects each point. 


Flexible jumpers (B) are provided 
for connecting between the seg-! 
ments and a terminal board. The 
jumpers are plugged to the seg- 
ments which will provide the desired 
operating cycle, and all incoming 
control leads are brought to the ter- 
minal board. 
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SCOVILL SPECIALIZES IN COLD-FORGED 
TIT MURTM RS ISh aman TS 


“Cold-forging” — proof #18 


--- more each month 





OLD-FORGING skill mastered that job illustrated 
wae was cold-forged by Scovill special- 
ists. Many buyers of special designed fastenings 
believed their job could not be cold-forged 
until they were shown just what cold-forging 
ingenuity could accomplish. 

That is where Scovill comes in. It is our job 
at Scovill, not only to serve you effectively by 
helping select the exact cold-forged fastenings 
that will best fill your specific requirements, 
but also to advise you just what fastenings can 
and should be cold-forged. 

To serve you effectively — we must understand 
your particular problems thoroughly—help you 


to choose between “standard” and “special” 
fastenings— advise you candidly whether cold- 
forging can and should be employed to obtain 
the best results—design, or help you design, 
the fastening device most advantageous to your 
assembled product— deliver your job for mini- 


° 7 ° 
mum money — materials — motions. 












Save time, trouble, money—as many Scovill 
customers have done—by calling in one of 
our Fastenings Experts from our nearest office 
to plan your fastenings when the product 
is still in the design stage. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 





NEW YORK, Chrysier Building - DETROIT, 6432 Cass Avenue - 
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once. By various devices severe penalties are placed 
upon anyone who presumes to make a living by bearing 
the brunt of economic risks. Business and labor unite 
in supporting tax changes which would raise the de- 
mand for labor and thus create the kind of markets in 
which employers may increase their sales and in which 
unions successfully may prosecute wage demands and 
increase their membership.” 


DR. WALTER R. G. BAKER, Vice President, Gen- 
eral Electric Co.— 

“The magical science of electronics which is helping 
in a thousand ways to win the war, is prepared to play 
an important part in building that better world when 
business and science finally team up in the World of 
Tomorrow. There is growing evidence that electronics 
—the science of an electron at work for man—will 
transform the world as we know it. In two decades, 
radio became a billion dollar business giving employ- 
ment to thousands. 

“I predict that in the postwar period people will have 


the finest radio and television systems that ever have 
been projected as a result of the continuing electronic 
developments. Frequency modulation, a new kind of 
radio wave reducing static to the vanishing point and 
assuring a high fidelity of reproduction of music and 
speech, is a most significant radio development, 
Eventually, because of its advantages to listeners, it will 
obsolete the 60,000,000 radio sets operating now in 
American homes,” 


WILLIAM P. WITHEROW, President, Blaw-Knox 
Co. (speaking at the Second War Congress of Americay 
Industry )— 

“America will be the great creditor nation of the 
world when the war ceases. As such it will not always 
be able to export all the goods it wants to; it will have 
to export investments as well. American capital, 
American “know-how” and enterprise knowledge can 
be one of the greatest factors in world reconstruction. 
Not on a give-away, never-expect-to-be-paid-back-basis, 

(Continued on p. 214) 


896 CONTACT TIMER FOR CONTROL OF CHEMICAL PROCESSES 


URING the manufacture of hi- 

octane gasoline, butadiene for 
synthetic rubber and toluene for ex- 
plosives, hundreds of accurately 
timed, sequential operations must be 
performed. This two-dial rotary- 
type process timer (A) developed 
by the switchgear div. of General 
Electric Co., regulates the flow of 
just such products in the course of 
catalytic processes. 

Some of the operations encoun- 
tered involve the opening and clos- 
ing of electrically operated valves, 
dampers and other devices in a def- 
initely timed cycle. Depending -on 
the process requirements, a complete 
cycle of operations may require from 
20 min. to 3 hr. or more; from 18 
to 75 devices may be controlled ; and 
from 100 to 900 contact points or 
timing intervals may be needed. 

In this design, each of the two 
dials has two concentric rings’ or 
rows of 224 contact points each—a 
total of 896. Each dial has a rotat- 
ing contact arm. The arms are A 


B 


geared to a single shaft and can be 
driven through a clutch by a syn- 
chronous motor and adjustable gear 
train, or they can be operated inde- 
pendently from separate motors 
as may be preferred. 

The circuit to the segments is 
made and broken through an auxil- 
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iary switch, not at the segments, and 
the unit will easily handle control 
circuits of 10 amp. 125 volt. 
Essentially a large motor driven 
selector switch, this timer is ar- 
ranged to complete the circuit to the 
controlled device or an alarm circuit 
as a moving brush selects each point. 


Flexible jumpers (B) are provided” 


for connecting between the seg- 
ments and a terminal board. The 
jumpers are plugged to the seg- 
ments which will provide the desired 


operating cycle, and all incoming ~ 


control leads are brought to the ter- 
minal board. 
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believed their job could not be cold-forged the best results—design, or help you design, 
until they were shown just what cold-forging the fastening device most advantageous to your 
ingenuity could accomplish. assembled product — deliver your job for mini- 

That is where Scovill comes in. It is our job mum, money—materials— motions. 
at Scovill, not only to serve you effectively by 
helping select the exact cold-forged fastenings Save time, trouble, money—as many Scovill 
that will best fill your specific requirements, customers have done—by calling in one of 
but also to advise you just what fastenings can our Fastenings Experts from our nearest office 
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AIR POSITION-LIGHT FLASHER 


Weighs only 2.1 lb. Program of the flasher conforms 
with CAA safety regulations for operation of flashing 
red and white tail lights. Each of the 40 cycles per 
min, consists of 150 deg. 
white, 10 deg. out, 150 
deg. red, and 50 deg. out. 
This unit safely handles 
6 amp. in each circuit— 
the equivalent of three 12 
volt, or six 24 volt 32- 
candlepower lamps. Ac- 
curacy is maintained by 
incorporation of a con- 
stant - speed, compound - wound, ball-bearing motor 
mounted directly to its gear housing. Reduction comes 
about through a grease-packed, two-stage worm-gear 
unit. Tungsten points on the flasher-switch contacts 
provide long life; adequate filtering eliminates the 
possibility of radio interference. A safety feature pro- 
vides for continuous operation of the white light should 
the motor slow down or stop. The entire mechanism 
is enclosed in a dust- and moisture-proof container 
which minimizes maintenance. Removal for servicing 
or exchange requires only the loosening of two wing- 
bolts and disconnecting of one AN plug. Although 
rated current consumption is 0.7 and 0.35 amp. for the 
12 and 24 volt models respectively, normal operation 
involves a drain approximately 4 less. Overall dimen- 
sions of the aluminum-cased flasher are 354 by 41%¢ 
by 53%» in. Finish includes a zinc chromate primer 
under black wrinkle. Pacific Div., Bendix Aviation 
Corp., North Hollywood, Calif. 


MOUNTED CONNECTOR ASSEMBLIES 
Supplied ready for installation. Use of these units 


eliminates the necessity of stocking a number of differ- 
ent parts and providing for their assembly. Design 





meets the requirements of AN standards. Varying 
lengths are available with different numbers of posts 
as required and to suit available space in junction boxes. 
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Yew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 























































Where production quantities are sufficient, variations 
on the basic units can be specified. Plastic Manufac- 
turers Inc., Stamford, Conn. 


AC.-DC. COMBINATION GENERATOR 


Forms part of power system involving a carbon-pile 
voltage regulator. Resulting ac. and dc. outputs serve 
in operation of various aircraft supply circuits. Gen- 
erator design involves mounting on main engine drive 
pad, and provisions are incorporated for blast cooling. 
Flanges are 6 in. diam. with 5 in. bolt circle diameter, 
Holes are 12 in number. Drive is through a 16 tooth 
involute male spline. Generators are available in vari- 
ous capacities ranging from 60 to 200 amp. at 285 
volt de. and from 10.4 to 30.5 amp. at 115 volt ac. 
Both outputs are available simultaneously over the 





speed range of 4400 to 8000 rpm. Twin- or multi- 
engine installations are served by a mixed system of 
ac.-de, and de. units. Torsional vibration is accommo- 
dated by a floating, flexible-torque drive-shaft which 
also compensates for minor misalignment. Rotating 
field inductors permit the use of stationary ac. windings, 
and associated carbon pile regulators obviate fluctua- 
tion. Absence of vibrating contacts brings radio inter- 
ference toa minimum. Dc. outputs of more than 1 of 
the generators can be paralleled. Illustrated is a model 
providing 200 amp. dc. and 10.4 amp. ac. Eclipse- 
Pioneer Div., Bendix Aviation Corp., Teterboro, N. J. 


CONDUCTIVE CERAMIC COATINGS 


Can be applied to such dielectrics as glass, plastic, 
porcelain, soapstone, wood, cloth, and paper. These 
coatings are sprayed, dipped, or brushed—with sub- 
sequent air drying and, in some cases, baking. Con- 
taining silver powder, the new substances produce 4 
surface with high electrical conductivity. Aging of 
exposure to sulfides, sometimes encountered in elec- 
trical products, has only slight effect upon their con- 
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boards, electronic devices, aircraft ignition ment, industrial control instruments, hospital 
‘ic, systems— produced to Army-Navy “E” stand- communicating and signalling equipment, 
ese ards by a group of men and women putting and precision electrical products — produced 
an average of 15% of their incomes into war by men and women who are demonstrating 
a bonds and proud of one of the lowest their ability to get things done and done 
or percentages of absenteeism in the nation. right—earning the right to be remembered. 
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An outstanding choice of electrolytic capacitors is 
offered by the Aerovox line. 





The new Aerovox capacitor catalog just coming 
a . off the press, lists many new types of electrolytics. 
i You will usually find a type listed that meets 
your capacitance, voltage, mounting, terminal, and 
container requirements. But if your requirements 
happen to be very unusual, this wide choice of 
containers, sections, terminals and mountings 
enables Aerovox to meet your high-priority needs 
' quickly, satisfactorily, economically. 


@ Write for Literature... 


Write on your business stationery for the new Aerovox 
catalog. Submit that capacitance problem for our 
engineering collaborations, specifications, quotations. 





ductivity. The four different formulations are a dull 
metallic gray. Each type meets varying requirements 
of different base materials and degrees of adherence and 
film toughness. They include a thermoplastic condue- 
tive cement, a conductive coated cloth, and a flexible 
conductive film to meet the engineer-designer’s need at 
various specification points. E. I. du Pont de Nemours 
& Co., Inc., Wilmington 98, Del. 


BERYLLIUM COPPER SPRINGWIRE 


Appears with a new silver coating. Availabilities range 
from 0.064 to 0.007 in. with a guaranteed minimum 
tensile strength of 185,000 Ib. after hardening. Silver 
coating reduces wear on coiling tools, increases surface 
electrical conductivity, reduces surface attack during 
hardening, and identifies the spring grade of beryllium 
copper produced by Little Falls Alloys Inc., 187 Cald- 
well Ave., Paterson, N. J. 


ELECTRONIC LEVEL CONTROL 


Operates on any liquid or electrically conductive solid. 
Indication of level maintenance can be given through 
signals or the arrangement can control motor-driven 
valves, pumps or 
other regulating 
means. Being 
non - mechanical, 
the control gets 
away from the 
disadvantage of 
moving parts. It 
has no chemical 
nor other effect 
on the controlled 
material. Opera- 
tion rapidly re- 
sponds tochange. 
Suggested uses 
include evapora- 
tors, freezers, 
boilers, or other 
containers involving extreme temperatures, while mate- 
rials handled involve such diversities as metal chips, 
acids, brines, chemicals, oil, and water. Single- and 
double-electrode units are offered in various combina- 
tions by Trimount Instrument Co., 37 West Van Buren 
St., Chicago 5, IIl. 


CORROSION-RESISTANT COATING 


Available in olive-drab and black. Materials to which 
protection is most ideally suited include zinc or cad- 
mium-plated surfaces, zinc die castings, and galvanized 
steel. Caused by a chemical reaction with the base 
metal, the coating produced by this process is integral 
with the surface and cannot chip or flake. It is unt- 
form and opaque. Dimensions of the part are not 
altered—thus delicately machined and closely articu- 
lated pieces can be treated. Flexibility of the coating 
is such that parts bearing it can be bent, twisted, or 
formed without loss of protection. Making it possible 
to use zinc and cadmium under conditions of exposure 
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Recently, a manufacturer building 
secret military apparatus called for a 
small, compact electric motor that pro- 
vided unfailing, uniform slow speed. 
Since standard “off the shelf” gear motors 
could not meet the strict performance 
and design specification, the only solution 
was a special motor. 

Holtzer-Cabot motor development en- 
gineers tackled the job and designed a 
special synchronous gear motor that ex- 
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| rs and Electrical Apparatus 
¥ York; N. ¥., Philadelphia, Pa. 


... WITH NO SPEED VARIATIONS 


actly met all the operating conditions... 
and another military device was on its 
way to help win.the war. 

Today, Holtzer-Cabot is designing and 
building special fractional HP motors for 
war products, only. However, our motor 
development engineers, backed by over 50 
years of experience in electric motor de- 
sign will gladly cooperate with you on 
your motor requirements and problems 
for post-war products. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 
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Are YOU specialists in 


your particular line? 
If so, you will understand when we say: 
IN THE TUBULAR RIVET FIELD 
... IT’S MILFORD! 





MPORTANT savings in time and production 
costs are possible in assembling electrical 
parts with tubular rivets. 


Here, for instance, is a check list of out- 
standing advantages secured through the use 
of tubular rivets. 


1—Can't unscrew or shake loose through vibration 
or shock. 


2—Insure maximum tightness—permanently. 
3—Applied quickly, easily and cheaply. 
4—Available in various metals and alloys. 


f 5—Economical in cost as compared with other 
fastening devices. 


6é—Can be used with plastics, felt, cloth, wood, 
leather, rubber—alone or in combination—in 
addition to metal. 


7—Close control of pressures during riveting oper- 
ations (with tubular rivets). 


Tubular rivets are our specialty. We will 
gladly place at your disposal the accumulated 
knowledge and experience of our technical 
staff. 


he 






ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 
General Rivet & Machine Division, Elyria, Ohio 
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which would ordinarily mean rapid deterioration, this 
substance greatly increases the field of their usefulness, 
Processing involves simply dipping pieces in the solu- 
tion for 10 to ©& sec. and rinsing with hot water im- 
mediately afterwards; hot water facilitates drying, 
Compressed air or other means can be used in con- 
junction. The protective solution is maintained at a 
temperature between 75 and 100 deg. F depending on 
the nature and number of the articles to be dipped. 
Rheem Research Products Inc., 2523 Pennsylvania 
Ave., Baltimore 17, Md. 


PRESSURE-ACTUATED SNAP SWITCH 


Controls S. P. circuit with choice of N. C., N. O., or 
D. T. arrangement. In a special type, one model is in 
the form of a maintained-contact switch with manual 
reset. Control element 
of the switch is a pres- 
sure gage of direct ac- 
tion type. It is designed 
to withstand shock loads 
on surging lines which 
are tough on gages. Ac- 
curacy is maintained over 
a long period of time and 
is not destroyed by over- 
loads. Actuated by the 
gage is a _snap-action 
switch whose contact rat- 
ings are 10 amp. at 125 

volt ac., 5 amp. at 250, 
3 amp. at 460, and 2 amp. at 600. Pressure connec- 
tion is % in. American standard pipe thread with an 
ell connection for 34 in. conduit. The switch is mounted 
on a solid base of cold-rolled steel with two %g@ in. 
diam. mounting holes. A 14 gage sheet-metal cover 
with removable front houses the unit. Easily readable 
scales are provided for adjustment of cutout and dif- 
ferential, and a clear plastic window permits observa- 
tion of the gage. Hercules Electric & Mfg. Co., Inc., 
2416 Atlantic Ave., Brooklyn 33, N. Y. 
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COMPACT VARIABLE CAPACITORS 


Particularly useful for tank and antenna tuning in low- 
and medium-power transmitters.. Standard and special 
types are offered . . . all having small cross-sections 
to expedite as- 
sembly into 
space - restricted 
multi - channel 
equipment 
of various kinds. 
Shafts are either 
plain, or slotted 
for screwdriver 
adjustment, 
while tapered 
lock nuts and 
split bushings as- 
sure positive locking without disturbance to the adjust- 
ment. Standard types range from 12 to 140 mmf. Spe- 
cial types are made with very wide air gaps, double 
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Where Space is Measured in Decimals... 


VARTEX Varnished Silk Substitute was developed 
especially for use in magnetos, small instruments and 
coils, cable joints, splices, meters and all types of meas- 
uring equipment, where space is a prime factor. Not- 
withstanding its incredible space factor, this thin base - 
fabric has superb flexibility, high dielectric strength, 
resistance to acids, moisture, oils and greases. 








OTHER Vamished Duck 
VARTEX Varslot Combination 
PRODUCTS Slot Insulation 

Varnished Cambric Cloth Extruded Tubing 
Vamished Cambric Tapes 


Varnished Fiberglas Cable Wrapping Tapes 


Vv 
SAMPLES 
UPON 
WRITTEN 
REQUEST 


a 


APRIL 1944 145 





Is A TOOL! 


APPLY IT TO YOUR 
PROBLEMS 
AC —— DC 


Over a million Haydon Timing 
Motors and Devices are now ful- 
filling hundreds of timing func- 
tions satisfactorily. Compact, rug- 
ged, and accurate in performance, 
they are equipped with special 
motors to fit your particular re- 
quirements. Geared to from 450 
RPM (or faster) to one revolution 
in 1000 hours, they cperate on AC 
or DC current. Consult our Timing 
Engineering Service . . . we will 
be glad to help you with your 
problem. 


Send for your 
Catalog today! 


AC MOTOR 


Available 450 RPM (for 
faster) to 1 REV. per 
month; manufactured to 
MANUFACTURING COMPANY 
° INCORPORATED 


your specific voltage, fre- 
quency. speed and torque 
requirements 


ee 
MAGNETS 


LET’S 
Research 
Together 


You with your knowledge of and experience with 
permanent magnetism as applied particularly to your 
own problems and projected plans. 


We with our broad knowledge of and experience 
with the subject, gained by designing and making 
permanent magnets for many different companies, 
among which are leading manufacturers of the most 
important instruments used by the armed forces. 


Yes, let's research together. Two interested and 
qualified viewpoints focussed on your problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT = ccc-s 


rotors and stators, high maximum capacities, or speci 
mounting brackets, as required. Kaar Engineeri 
Co., Palo Alto, Calif. 


LENSLESS PILOT LIGHT 


Accommodates 10 watt, type S11 bulb in recessed posi- 
tion. Tip of the bulb is exposed in such a way as to 
substitute for a separate lens. This provides improved 
exterior ventilation with the 
result that a long lamp-life? 
is attained. As compared) 
with units which allow the? 
bulb to project in its en- 
tirety, this pilot light im.) 
proves appearance and gives | 
protection against lamp) 
breakage. Mounting is by} 
single hole. A single-gang’ 
switchplate can be used with 
the unit to form a markeF 
light, exit light, or overdoor light. Due to the ventila- 
tion arrangement, specification points involving con- 
tinuous illumination offer the greatest advantage 
H. R. Kirkland Co., Morristown, N. J ’ 


. 


REMOTE CONTROL CIRCUIT BREAKER 


Serves ideally in aircraft and other mobile points of 
specification. Used for the operation or control of any 
remote electrical load, this breaker relay indicates 
circuit operation and 

can be reset from a 

control panel. Cali- 

brated to precision 

tolerance, it will carry 

at least 115 per cent 

rated current continu- 

ously and will ulti- 

mately trip at 125 per 

cent of rated current 

in a 25 deg. C. am- 

bient. Actuating ele- 

ment is a snapping 

type thermostatic disk 

unaffected by motion, 

vibration, or shock. Types are offered in either trip- 
free or non-trip-free design. In the former, the circuit 
breaker is free to open regardless of the position of the 
control handle. In the other, the operator is provided 
with a means of overriding the circuit breaker action 
when it seems advisable. Three frame sizes are avail- 
able with current ratings from 35 to 200 amp. for cir- 
cuits up through 30 volt dc. Spencer Thermostat Co., 
34 Forest, Attleboro, Mass. 


SPACING FOR COAXIAL CABLE | 


Polystyrene cable-insulation spacing members are in- 
jection molded directly upon the central coaxial con- 
ductor. Cooling of the insulating spacers produce a 
differential shrinking, and molecular tension holds them 
firmly in place. Spacing and size are controlled in ac- 
cordance with the wave length and other related factors 
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New Federal Development 
Revolutionizes the Metal Rectifier! 


By ” By the use of a simple CENTER CONTACT 
y Federal has achieved another “first” in 


Selenium Rectifier development. 


The result — remarkable new corrosion 
resistance and weather stamina added to 
the important advantages already inherent 
/ in Federal Selenium Rectifiers. 


; Outstanding among these advantages are il 
- high efficiency over a wide range of load; 
small size and light weight; adaptability to 
wide ranges of temperatures, humidities and 
;’ atmospheric pressures— plus maintenance- 
_ free operation. 


/ 


Federal battery chargers and power supplies, 

CENTER CONTACT is available only in nn thaneh nen 
Federal Selenium Rectifiers, first in the field —e poner bey a direct 
and standard for industry. 


Federal Telephone and Raajo corporation 


Newark, N. J. 





involved in the specification point for the particular 

coaxial cable involved. Outside coverings of various 

cable types include plastic tubing or braided aluminum, 

: copper, or other metals. Coverings are applied in such 

“ONE-INCH” |. a way as to seal the insulated space hermetically for 
optimum performance characteristics. Gits Molding 


VARIABLE ‘| Corp., Huron and Kenton Sts., Chicago, III. 


DIMMING 


PILOT LIGHT | SILVER SOLDER SUBSTITUTES 


ASSEMBLIES 3 Combat increased cost of present silver supply. A 


number of newly developed alloys offer the advantages 
by DIALCO of silver solders with the addition of greater strength, 


firmer bonds, and greater hardness. These materials 


to gem eqe-rwand —— a F contain little or no silver. Availabilities cover all con- 
eee aoe haitle into the i 4 venient forms of wire, strip, sheet, rod, and powder, 
knurled head. This Vari-Dim Jewel sas 4 Bonding flow is based on capillarity, but high strengths 
Head assembly can also be readily : a 

applied to any of the CS series of 

Pilot Lights listed in our 24-page 

Catalogue No. 43. Write for a copy. 


w/a) Plus LAMPS... 


To cae speed production, Dialco offers 
oo completely assembled with 
“GE. or estinghouse Lamps—any type or 


voltage. Samples submitted on request. 


To 
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are obtained by additional, strong alloying effect exer- 
cised on the parent metal. Special fluxes are offered, 
each to suit a specific alloy. Particular types include 
one for brass, bronze, copper, aluminum bronze, beryl- 
lium bronze, and beryllium copper with tensile strength 
H EA D A x D up to 57,000 psi. and binding temperature from 1290 
to 1600 deg. F. Another is for use with high and low 


S$ H 0 U LD i R S | carbon steels, chrome-molybdenum, stainless steel, tool 


steel, and tungsten carbide. Tensile strength runs up 


A Rk 0 VE! to 117,000 psi. ; A third serves in nickel and such 

° alloys as nickel silver. Here, tensile strength is 95,000 

psi., binding temperature, 1290 to 1600, and remelting 

For adaptability, high manufac- | temperature, 1800 deg. F. High strengths frequently 

turing savings, ease of installa- | _permit design changes which involve material savings 

tion, the Fenwal Thermoswitch beyond those involved in the low temperature welding 

is head and shoulders above the alloys themselves. Illustrated is a bus bar connection 

field of thermal controls. showing below the simplification made possible by this 

© | technique over the silver soldered upper unit. Eutectic 

With +1/10° sensitivity and a | Welding Alloys Co., 40 Worth St., New York, N. Y. 
range from minus 100° to plus 

600° F. the Thermoswitch is to- 


day's most efficient heat (and | 
cold) control. Rated 10a. 115v. FILTERING OUT VISIBLE LIGHT 


Write for new catalog 


ANO, MASS S p 
f acta Ent. , i 


VAS 
~ oe 


ASH 
° 


Facilitates use of ultra-violet in illumination of instru- 
ment dials. A new plastic filter can be used with any 
size tubular or circular fluorescent lamp. This in- 
cludes the 2- and 4-watt airplane types. Filter and 
lamp combination serve in black-lighting specification 
points with extremely low cost and without the pro- 
{ ! AN c ORPORATED duction of objectionable heat. Suggestion is that this 
LLL 7, WML cclececccdidua 

development will make invisible illumination of con- 
trols by fluorescent usable on automotive instrument 


THE FLANGE HEAD THERMOSWITCH 


1@ PLEASANT ST., asetast: MASSACHUSETTS 
a TM TAN ae AR NETL OR SE SS 
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Make Sure of ENGINE E RING when you choose your Plastic Molder 


Engineering is only one of the func- 
tions a Plastic Molder must perform 
... but it’s a vital one. And we'll 
whistle that again! 

Because without a thorough knowl- 
edge of toolmaking, molding com- 
pounds and molding techniques, ideas 
never become blueprints, and blue- 
prints never become products, That’s 
why we forever feature engineering 
functions at Kurz-Kasch. 

From the blueprint to the finished 
parts, of course, more specialized 
skills are called for. Here at Kurz- 
Kasch, they all find a common meet- 
ing place with your engineers at the 
Plastics Round Table . . . where a 
generation of experience in plastics is 
pooled to work out the best Engineer- 
ing and Production treatment of your 
application. 

Behind all this lies the production 
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capacity of a large and modernly 
equipped plant which we. confidently 
expect to keep quite busy after the 
war. We know, because right now 
we're talking Engineering on many 
products for customers both old and 
new. If you’re interested in Plastics 
—now’s the time! No obligation. 





THE EARLIER Engineering gets on the job, the better! When you 
look at a top-notch plastic application, it’s ten to one that the Custom 
Molder sat in on the job from the ground floor up. Let us help with 
blueprints and molding material specifications. 


WAR BONDS BUY VICTORY—HAVE YOU BOUGHT YOURS TODAY? 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 


Branch Sales Offices: New York ® Chicago © Detroit © Indianapolis © Los Angeles * Dallas 


St. Louis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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DUE TO ITS 


CONSTRUCTION 


* The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 

craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. . . . TODAY . . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 





Dumont. 
Pat. Peni. 
% SUITABLE FOR OPERATION UP TO 300° F. 
% OIL IMPREGNATED - OIL FILLED 
* OIL SEALED 
% CERAMIC OR BAKELITE TUBES 
% BAKELITE CEMENT ENDS (OIL PROOF) 
% IDEAL FOR EXTREME HIGH 
ALTITUDE DUTY 
% NO DANGER OF “FLASH-OVER” 
% NO METAL FOR “BODY CAPACITY” 
* NO INTERNAL CORROSION BUY 
BONDS 


DUMONT 


ELECTRIC Ce. 


a ee ee 
CAPACITORS FOR EVERY REQUIREMENT 
34 HUBERT STREET NEW YORK, N. Y. 
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boards, radio and television control panels, and for 


knobs, switches, and door handles at a multitude of 
specification points. Lion Mfg. Corp., 135 S. La Salle 
St., Chicago 3, Il. 


LIGHT, ENCLOSED AIRCRAFT MOTOR 


Under continuous duty on 13-volt-dc. source a full 4, 
hp. is delivered. Energy required is 7.4 amp. and speed, 
7500 rpm. 


Shaft, of 4% in. diam., is mounted on ball 
, bearings and over- 
all measurements 
are 4% 6 by 2% in, 
diam. Designed to 
exhibit low  tem- 
perature rise, the 
motor is_ ideally 
suited to operate 
where ambient tem- 
perature is high, 
Based on standard 

— design, other units 
.can be supplied with shunt or series winding for any 
required combination of voltage and current up to Yo 
hp., consistent with speed and duty cycle. Alliance 
Mig. Co., Alliance, Ohio. 


PREDETERMINING COUNTER DEVICE 


Serves in extra-heavy-duty jobs. Arrangement is such 
that the mechanism can be quickly and easily set to any 
number within its capacity. Then, on the achievement 
: of that count, a warn- 
ing is given through 
audible or visual sig- 
nals and a switch is 
thrown to either halt 
operation or perform 
external related ac- 
tions. Models are 
available with manual, 
automatic, or remote- 
control, solenoid-oper- 
ated reset in several 
basic variations. En- 
closed in a_ heavy, 
dust-proof case, the 
unit can be locked to 
prevent tampering. 
Speeds up to 500 counts per minute can be accommo- 
dated. Standard switch is for 110 volt operation al- 
though an additional starter can be utilized for higher 
voltages. Where instantaneous stopping is required, 





brake-type switches can be specified. Either rotary or 
reciprocating movements can be accommodated. Weight 
is 16 lb. and size of case, 1034 by 4 by 334 in. 
& Co., Portland, Me. 


Adde 





METAL COATS FOR STEATITE 


Combine a layer of silver plus additional thickness of 
electro-plated copper. Silver is affixed to the ceramic 
surface in a high-temperature process and assures a 
strong, permanent bond between the two components. 
Over limited temperature ranges this combination pro- 
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d FOR INSULATING wires, cables and electrical 
ts equipment . . . FOR PROTECTING electrical 


wires and cables exposed to caustic or cor- 
rosive fumes, oil, grease, acids, alkalies, or 
moisture...FOR SPLICING cables with a contin- 
uous, protective covering .. . FOR COVERING 
exposed piping in chemical plants, equipment 
exposed to moisture or severe atmospheric 
conditions. 








These widely diversified applications of 
FIBRON TAPE No. | are made possible by 
its combination of outstanding electrical, 
physical, and chemical properties. (See adja- 
cent panel.) This flexible, elastic, ‘“Vinylite”* 






Tensile st \ Ao’ ©- 







; Dielectric srepre SoH 03 _ 400% resin tape is heat sealing, flame resistant, high 
Low temper ia~* o% in dielectric strength, strong mechanically, 
Elong tenor @ 30° © (60 a kilocycle)—¢ 69% and highly resistant tg oils, acids, alkalies, 
ro + @ 30° c. (60 cy es 6.9% moisture, and normal variations in tempera- 
pielectric Conston « NeeorelY 150° © ture and climate. 





FIBRON TAPE is a new addition to the 
already extensive line of Irvington products. 
It is offered with the usual guarantee that 
applies to all Irvington Insulation — to protect 


Bonding temper 





IRVINGTON for INSULATION 


EXTRUDED PLASTIC TUBING VARNISHED TUBING ; s . > 7 
INSULATING VARNISHES VARNISHED RAYON equipment in accordance with specifications. 
VARNISHED PAPER VARNISHED FIBERGLASS 
VARNISHED CAMBRIC VARNISHED SLOT INSULATION Plan now to test the new FIBRON TAPE. A 
VARNISHED CANVAS AND DUCK OIL STOPS generous sample will be sent on request aaa 


TIC WIRE MARKERS a a Bitte , ; 
eee without obligation. For further information 


yao won, IRVINGTON VARNISH & INSULATOR COMPANY = = on FIBRON, or other IRVINGTON INSU- 





K 6 Argyle Terrace, Irvington 11, New Jersey, U. S. A. 4 

“ne A ) oneal LATION, write Dept. 56 | 
a =, Irvington, New Jersey and Hamilton, Ontario, Canada *Reg. Trade Mark—CARBIDE & CARBON CHEMICALS CORP. 
a Representatives in 20 Principal Cities 
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we J. W. BERNSTON CO. 
“) Spring Makers 


Plainville, Conn. 


Not the greatest discovery since 
1492 . . . BUT you'll elways 
celebrate the day you ‘searched 

4 66 Farmington Ave. 


a)? 


tion. 


vides a means of solder-sealing metal and steatite parts, 


| Another convenient use of the technique is in the ad. 


dition of shields to reduce corona effect in high fre 


| quency circuits at high altitudes. General Ceramics § 


Steatite Corp., 30 Rockefeller Plaza, New York, N. ¥, 


TO HALT MOTOR OVERRUN 


Motor brake applies itself in either direction of rota 
Stopping is practically instantaneous. The unit 
including the braking mechanism is available for mount. 


ing on the supplier’s line of fractional hp. motors. It 
is already included in a number of important but un- 
specified pieces of war equipment. Electric Motor 
Corp., 1215 State St., Racine, Wis. 


SMALL, SEAL-LESS COOLANT PUMP 


Serves the requirements of small machine tools. Just 
short of 16 in. in height, the unit has all the character- 
istics of full sized counterparts offered by the same 
supplier. Of submerged 
type, it is intended for speci- 
fication with a coolant sump 
in the machine base or for 
integration into a separate 
coolant tank. In the latter 
case, pumps have brackets 
and flanges for mounting on 
edge, side, or top. Protec- 
tion is provided by a grille 
in the bottom of the unit. 
Chips which will pass 
through this grille will also 
pass through the pump with- 
out injury to the mechan- 
ism. Pioneer Pump & 
Mfg. Co., Detroit 3, Mich. 


SATURATED POLYESTER PLASTICIZER 


Highly resistant to oil, gasoline, and heat. Present 


| uses which reveal great promise involve polyvinyl chlo- 
| ride cable compounds and cable lacquers, wire enamels, 
| vinyl resin fabric coatings, hot-melt compositions, aif- 
| craft gaskets, and caulking and sealing ‘compounds. 
| Thermoplastic and chemically stable, the plasticizer can 
| be used for all polyvinyl chloride resins and elastomers 
| of the acrylonitrile butadiene type. 
| which it is used are essentially non-volatile and exhibit 


Compounds in 
very low flammability, good plasticity, water resistance, 
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FOR PEN! 
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TOOTH ENOUGH 
FOR PENCIL! 







































































.. Arkwright Tracing Cloths are Tops! 
Take Arkwright MATSURF Pencil Tracing Cloth 
for example. One draftsman will tell you he likes it 
because it will take pen or pencil lines with equal 
facility . . . because it erases so neatly. Another will 
say — because it makes such sharp, legible reproduc- | 
tions .. . stands up under rough handling. Try | 
MATSURF yourself. You'll see that it is superior on | 


all counts. Arkwright Finishing Company, Provi- 
dence, Rhode Island. 
























































and excellent stability on exposure to ultra violet. 


Be- 
cause of its unusual resistance to hot oil and its good 
low temperature flexibility it is being used as a plas- 


ticizer for Buna N. It is also going into nitrocellulose 
lacquers where permanence and nonmigration of the 
plasticizer are important. Further compatibilities in- 
clude chlorinated rubber, some phenol formaldehyde 
resins, Buna S, neoprene, cellulose acetate propionate, 
and polyvinyl butyral. Incompatibilities in solution 
form include ethyl cellulose, cellulose acetate, and cellu- 
lose acetate butyrate. Supplied in the form of a soft, 
tacky, viscous liquid, this chemical has specific gravity 
of 1.06; acid number, 3.0 max.; color, 15 max.; faint 
characteristic odor; freezing point, 13 to 15 deg. C,; 
viscosity, 50 per cent (in ethylene dichloride) Q-V 
Gardner-Holdt Scale. Resinous Products & Chemical 
Co., 222 W. Washington Square, Philadelphia, Pa. 


COMPACT MULTIPLE POTENTIOMETER 


Provides a number of contactors rolling upon a single 
resistance coil. Capable of connection either as a rheo- 
stat or a multiple potentiometer, this product consists 
of any desired num- 
ber of twisted-bar 
contactors, each in- 
sulated from the 
others and so dis- 
posed as to engage 
successive convolu- 
tions of the intern- 
ally located coil for 
accurate current control without influence upon the 
current delivered through any of the other contactors. 
Space occupied is comparable to that required by a sin- 





| gle unit of conventional design, and weight is only 


slightly greater. American Pattern & Mfg. Co., Fisher 
Bldg., Detroit, Mich. 


FIRE DETECTION ELEMENTS 


For specific aircraft points of service. Coming in two 
types, unit (as illustrated) and continuous, these de- 
vices provide instantaneous warning for manual opera- 


tion of fire extinguishing equipment. Design of the 
continuous type involves a fusible-alloy tube with a 
copper plated outer surface. It surrounds inorganic 
insulating beads which support a central conductor. 
Contact with flame causes the alloy to melt and fill the 
spaces between adjacent beads. This completes a cir- 
cuit between the central conductor and the grounded 
tube. False alarms will not occur from such transient 
impulses as engine back-fires. In the unit type, a 
thermal expansion element acts to separate or close two 
silver contacts carried on internal struts. This type 
bears the advantage of withstanding repeated exposures 
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Circuit 
Control 
Switches 


For Industrial Application 


General Electric Toggle Switches 
are designed for numerous industrial 
applications where circuit control is 
required. There’s a G-E Switch for 
every need to meet your most exacting 
specifications. These switches can be 
custom built to satisfy customers’ 
requirements. Their size and oper- 
ation are designed for use in signaling 
equipment, communication apparatus, 
instrument panel boards, utility light- 
ing systems, specialized lighting 
equipment, aircraft circuit controls 
and many other installations. 

Perhaps you have a speciai circuit 
control problem. Our Accessory 
Equipment Specialists can help you. 
Write to Section Q442-12, Appliance 
and Merchandise Dept., General 
Electric Company, Bridgeport, Conn., 
or send us particulars of your needs. 


BUY WAR BONDS 


‘SINGLE POLE DOUBLE POLE 
Rating: 3A 250V Rating: 3A 250V 


THREE WAY DOUBLE POLE—DOUBLE THROW 
Rating: 1A 250V—3A 125V Rating: 1A 250V—3A 125V 


2 LINE—2 CIRCUIT THREE POINT 
Rating: 1A 250V—3A 125V Rating: 1A 250V—3A 125V 











Hear the General Electric radio pessnens “The G-E All-girl Orchestra* 


Sunday 10 P.M. EWT, NBC. “‘ 
6:45 P.M. EWT, CBS. 


GENERAL (3 ELECTRIC 
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OFFERS UNIQUE 


F E L POSSIBILITIES 


IN ELECTRICAL DESIGN! 


Wherever rapid feeding of lubricant is essential, perma- 
nent FELT wicks supply oil immediately and as needed 
to “inaccessible” friction points. Another of the many 
standard FELT applications in electric motors is carded 
wool stock for stuffing boxes. First among protective 
agents, FELT gaskets between box and cover now guard 
electric switch boxes against dust infiltration — also in a 
new type installation for Cathode Ray tubes, L shaped 
FELT channels are used instead of sponge rubber. For 
full information on advances in FELT technology directly 
applicable to electrical design, you have only to consult 
an American FELT Engineer. Write us — the obligation 
is always ours. 


American Felt 
Com: 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis 
Los Angeles; Seattle; San Francisco; Dallas 


el Lae el a 


Precision MOLDS for 
RUBBER and PLASTICS 


om”) 


Peace-time engineers of soft-rubber connectors, 
sold exclusively through U. S. RUBBER COMPANY 


146 MIDDLE STREET * PAWTUCKET, R. I. 


to 2000 deg. F without damage or change in calibra- 
tion point. Continuous type weighs 1.5 oz. per ft., has 
a diam. of %» in., and a melting point of 350 deg. F. 
Under test, a flame temperature of 2000 deg. F pro- 
duces a time delay from 0.3 to 0.8 sec. Minimum bend- 
ing radius is 1.5 in., and insulation, meeting Army- 
Navy requirements, exhibits 1000 volt breakdown and 
resistance of 3 megohm at 500 volt dc. Sections are 
joined and wires are connected through standard AN 
fittings, and bonding is accomplished through standard 
aircraft conduit-mounting supports. Unit type has a 
current rating of 10 amp. max. at 115 volt and 5 at 
230. When used on dc., a small external capacitor is 
sometimes required. Depending on type, weight is ap- 
proximately 3 oz. Calibration point is 350 deg. F, and 
response time in a 2000 deg. F flame, 1 to 2 sec. In- 
sulation properties are the same as those for the con- 
tinuous type. Fenwal Inc., Ashland, Mass. 


SHOCK-ENDURING TRANSFORMERS 


Eliminate strain on the solder seal. New design in- 

volves a method of attaching the case to sealed ter- 

minals and makes these units capable of withstanding 
the Signal Corps 5-Cycle 
Immersion Test. Completely 
rust-proof, the steel case is 
particularly rigid. Alterna- 
tives for the terminal mate- 
rial are plastic and glass— 
either one solder sealed. 
Mounting bolts are welded 
gas tight, and windings are 
potted with a compound. 
Thermador Electrical Mfg. 
Co., 5119 South Riverside 
Dr., Los Angeles, Calif. 


THREE-OUNCE MULTI-CIRCUIT SWITCH 


Economizes on the use of critical materials. High- 
impact, molded phenolic is used in the frame of this 
new unit and insures ample safety factor both in di- 


electric and mechanical strength. Rigidity and uni- 
formity are accompanying advantages. For added 
mounting security, knurled inserts with full 14 im. 
thread depth are locked in place so they cannot twist 
or pull out. Hook-type solder terminals, tinned all 
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“Turning Points’ to Victory 





a 


a 


m 
Official U.S. Navy Photograph 


MARINE MOWING MACHINE 


The steel-scalloped border of American flat-tops bristles 
with fast-firing Bofors guns. In the hands of expert crews, 
these agile weapons reap attacking planes from the sky. 
The enemy’s twists and turns are in vain. For the guns, 
guided by hand wheels and gears on frictionless ball bear- 
ings, outmatch each maneuver and add another to the 
windrow of wrecks in the carrier’s wake. 


Take the ball bearings from these Bofors and several hun- 
dred pounds of barrel, breech and recoil mechanism would 


FAFNIR sacs sranwes 
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not lift and swing lightly to a bead on so swift a target. 
Fafnir Ball Bearings set our fighting machines free from 
friction, guard their turning points against ocean’s cor- 
rosive salt and against every condition of heat and cold. 


When peace returns, fighting men and their civilian back- 
ers will continue to see Fafnir Ball Bearings —to enjoy 
the frictionless power they provide — engineered once more 
to the uses of everyday life. The Fafnir Bearing Company, 
New Britain, Connecticut. 








SYWEH WOK 


Timing Motors and Time Ma- ¥ 
chines for Stoker Controls 
Synchronous, self-starting, self-lubri- 
ating, the SYNCHRON Motor is 
powerful enough to operate any type 
stoker control, yet it is only 234” in 
diameter by 154” deep. 


For Industrial Oven and Air ¥ 
Conditioning Controls 

The SYNCHRON Timing Machine 
(illustrated above) is powered by the 
famous SYNCHRON Motor. Steel 
pinions, brass gears, and exclusive 
oil-impregnated double bearings give 
this machine smooth operating efh- 
ciency and long life. 


For Recording Thermometers ¥ 
and Draft Controls 

SYNCHRON Timing Machines are 
available in standard intervals of 1 
RPM, 1 RPH, 1 RP12H, and 1 RPD. 
Special intervals if desired. 


For All Types of Timing Ma- ¥ 
chines and Switches 

SYNCHRON Power Units and Gear 
Mechanisms are easy to install. Just 
connect the cam shaft with the de- 
vice, and wire to electric current. 
Rigid ears on frames are punched for 
screw-mounting, from front or back. 


Get All the Facts Now About ¥ 
SYNCHRON 

Design your controls around SYN- 
CHRON Timing Machines and Mo- 
tors.... We're busy building these 
devices for the Army Air Forces and 
the Navy, but samples and engineer- 
ing data will be sent you gladly on 
request. Write 


HANSEN — co., 


PRINCETON 3, INDIANA 


TIMING MOTORS TiME MACHINES CLOCK MOVEMENTS 


over, speed the wiring of assemblies. Contacts are of 
coin silver and securely fastened to phosphor-bronze 
spring leaves. They carry 10 amp. ac. or 2 amp. dec. 
at 115 volt. They can be ganged in any desired num- 
ber or combination and arranged for locking or spring- 
return in either lever position. Metallic Arts Co., 243 


Broadway, Cambridge, Mass. 
2 


FOR RELAY-OPERATING INSTRUMENTS 


Control has extreme sensitivity and accuracy. Mounted 
side by side in a hinged-cover housing 534 by 5% by 
3% in., an iron-core magnet relay and a solenoid type 
mercury plunger relay serve in conjunction with gal- 
vanometers, contact-equipped meters, gages, and other 
instruments requiring low-gram contact pressure. First 
of the two relays can be operated on 110 volt at 2 
milliamp., while the second handles a load up to 30 
amp. at 110 volt ac. or 20 amp. at 220. A convenient 
block is provided below the two relays with marked 
terminals for line 
connection. Ar- 
mored cable in 
the illustration is 
attached to the 
side of the hous- 
ing and forms 
the connection 
through its plug 
with the associ- 
ated instrument. 
H-B Instrument 
Co., 2504 No. 
Broad St., Phila- 
delphia 32, Pa. 


4-WAY HYDRAULIC SELECTOR VALVE 


Achieves combination of fast action and low current 
consumption. Designed for aircraft specification where 
location is remote from the flight station, the device 
permits minimizing the 

length of hydraulic lines 

and thus effects weight 

savings. Measurements 

are 254 by 2% by 7%e@ | 

in., and weight is 4.1 lb. | 

Current of 12 amp. at 

the moment of impulse 

automatically drops, at | 

completion of the stroke, | 

to a holding pull of only 

0.2 amp. on 24 volt de. 

source. Body is fabricated | 

from light weight alloy | 

bar stock. Poppets are 

steel with . replaceable 

steel seats and a shaft is 7 

included for manual oper- 

ation. Electrical connections are such as to accommo- 
date either 2-wire or 1-wire and ground circuits. Ter- 
minal posts are protected by plastic caps. Built to | 
withstand both continuous duty and rapid cycling, the 
unit operates at pressures up to 1500 psi. Suggested | 
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FROM THE WHALE’S BELLY - 
1944 VERSION 


ANKS in Tanks, guns ablaze spewing forth in 
face of fire on enemy beachheads... that’s the 
1944 war saga of the sea. 

The {role of the LST (Landing Ship Tank) the 
modern whale, is to put men, equipment and supplies 
on the beach in the right order for successful invasion. 
The right order in which the LSTs, the tanks, and a 
great amount of our fighting equipment operate in 
turn, is dependent upon thousands of parts made of 
plastics, like National Vulcanized Fibre and Phenolite, 
laminated Bakelite. 

We salute America’s designing engineers who have 
developed our highly effective landing craft. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
In everything of Uncle Sam's that ‘‘flies, Offices in Ne Principal Cities 
floats or shoots,’’ National Vulcanized 
Fibre and Phenolite, laminated Bakelite, 
Crm) haU ALM ee 
their lightness in weight, dielectric strength, 
ready machineablility, exceptional wear- 
ing and other qualities. 
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ALL ROADS LEAD TO HARPER 


When you need fastenings that (1) resist 
rust and corrosion . (2) are non- 
magnetic . (3) are practically non- 
sparking . . . (4) are usable again and 
again . . . your road leads to Harper’s. 

The Harper organization is known as 
“Headquarters for Non-Ferrous and Stain- 


less Fastenings’’ because it specializes on 


these products . . . makes nothing of 
common steel. Harper stocks 4280 differ- 
ent items . . . operates hundreds of modern 
machines especially planned for the man- 
ufacture of fastenings. . 
maintains a large staff 
of field service engi- 
neers. New, colorful 
1944 catalog and refer- 
ence book will be ready 
soon. 

THE H. M. HARPER COMPANY 


2609 Fletcher Street, Chicago 18, Ill. 


BRANCH OFFICES: 
New York City * Philadelphia + Los Angeles 
Milwaukee * Cincinnati « Houston 


BRASS 
BRONZE 
COPPER 
EVERDUR 
MONEL 
STAINLESS 


Representatives in Principal Cities 


‘fe A i N " | ee ee ee ee 





uses include bomb-bay doors, landing gear, wing flaps, 
and similar specification points. Adel Precision Prod- 
ucts Corp., 10777 Van Owen St., Burbank, Calif, 


AIRCRAFT LIGHTING TRANSFORMER 


Has capabilities for operation at all ambient tempera- 
tures from 70 to minus 60 deg. C. Very low tempera- 
ture rise of 30 deg. C provides satisfactory operation 
over this range and at 

altitude up to 50,000 

ft. At the same time, 

design emphasis has 

been on maintenance 

of minimum weight. 

Approximately 40 per 

cent under units of 

similar types, this de- 

vice weighs 8 oz. For 

special uses, output voltages and currents can be varied 
without changing size and weight as long as the output 
is held to 30 volt-amp. New York Transformer Co., 
51 W. Third St., New York, N. Y. 


HEAT AND HIGH VOLT RESISTORS 


Involve a minimum of critical material. Operable at 
a combination of high voltage and high ambient tem- 
perature, these units are also capable of dissipating 

J considerable power. Resistance 

f gp stability and mechanical rugged- 
‘ ness are comparable to those of 
higher-cost, wire-wound meter 
multipliers. Where broad toler- 
ances are permissible, these re- 
sistors excel wire-wound types in 
that much higher _ resistance 
values can be produced in a given 
physical size. Further, similar or 
higher voltages can be handled 
without any complicating factors. 
Construction involves a series of 
pressed and sintered ring-shaped 
segments electrically joined in non-inductive form. 
Finished units are encased in hermetically sealed glass 
envelopes and provided with ferrule terminals. Ad- 
versities compensated for include aircraft vibration, salt 
water immersion, and mechanical shock produced by 
rapid acceleration. Recommended points of specifica- 
tion include high-voltage bleeders, coarse-accuracy 
meter multipliers, and voltage dividers. Two sizes are 
offered: 5%» in. long with a range from 3600 ohm. to 
100 megohm and 92545 in. long ranging from 6800 
ohm to 100 megohm. Sprague Specialties Co., Resistor 
Div., North Adams, Mass. 


PLATING WITH GOLD 


Process combines speed and economy. Metallic gold 
and alloy metals are suspended in aqueous media for 
use in preparing plating solutions. Utilization of these 
fluids eliminates the loss connected with cutting down 
gold. Efficiency is far higher than that obtained in 
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A Helping Hand ... 
for Busy Motors 


Wil the life of your electric motors 
equal that of the equipment in which they 
are used? Chances are that they will if these 
motors are equipped with dependable effi- 
cient Klixon Motor Protectors. 

Built into the motor by the manufacturer, 
small, simple, inexpensive Klixon Protectors 
give motors a helping hand by preventing 
overheating and burnouts. Every time a 
busy motor gets over-loaded and danger- 


ously hot—" click” and the protector cuts the 


\e= 










motor “off” the line. Once the motor cools to 
safe operating temperature—it turns the 
power on” either automatically or by man- 
ual reset depending on the type of protector 
you specify. 

Get the most out of your motors, insist on 
built-in Klixon Protectors with every motor 
you buy. They permit maximum operating 
capacity yet provide complete motor safety. 
Available for A. C. motors, all sizes; and 
D. C. motors up to 30 volts. 


KLIxON MOTOR PROTECTORS 





SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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the use of preparing salts such as gold chloride and 
gold cyanide. Flexibility of operation is also provided 
and tests on plated parts, in accordance with govern. 
ment specifications, show acid resistance up to 3 hr, 
on a 70 sec. application. Alrose Chemical Co., Provi- 
dence, R. I. 


GROMMETS OF LAMINATED ACETATE 


the Gain strength through spiral winding. Light in weight 
sesviensaquived eftestery and resistant to oil, moisture, and climatic conditions, 
grommets and eyelets are capable of replacing fibrous 
or rubber types. They com- 
bine exceptional insulating 
properties with the inherent 
non-shatterable toughness of 
acetate. Ease of assembly has 
been one of the aims of the 
design which provides grom- 
mets with one end pre-spun 
in the primary operation, 
Inserted in position, the de- 
vices are secured by spinning 
of the other end on standard 
drill press equipment with spe- 
cial tools. Heat of this opera- 
tion shrinks the thermoplastic 


SOLDERING IRONS 


are widely used in industrial plants throughout 
the country. They are designed to withstand 
= of the continuous 


SPOT SOLDERING MACHINE 
designed for treadie operation for 
edvencoment of ron and oolder leaving 
—~ hends free for handling of 


The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
varioussizesdesignedforcon- 
tinuous operationandsocon- 
structed that they are easily 
and quickly serviced, should 
'S elements haveto bereplaced. 








Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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_... Janette 


Janette steel wheels have been on the market for 18 
years and manufacturers of oil burners, coal stokers, blowers, 
generators, superchargers, dust collectors, hair dryers, gasoline 
engines, heating and ventilating equipment have used them 
with excellent results, which are possible because of their pat- 
ented construction. The steel blades are cut in pairs, pressed 
thru slots in the heavy back plate, then welded. The tips of the blades 
ere pressed thru slots in the inlet disc, then bent over against the 
inherent spring of the blades. This prevents loose blades and results in 
on exceptionally rigid wheel. 





May We Send Information? 


avi Qed si iey 


Janetie Manufaciuring Co. - 556-558 W. Monroe St 








Blower 
‘Wheels 


Chicago, IU 















material to give a tight-fitting, permanent installation. 
Completed products can be painted or bake-enameled 
after the grommets are installed. Supplied to specifi- 
cation, grommets come in all lengths and diameters 
with suitable wall thicknesses. Precision Paper Tube 
Co., 2053 W. Charleston St., Chicago 47, IIl. 


WIDE-RANGE TIMING 





Presents possibilities from 8 rpm. down to 2 revolu- 
tions per year. Continuous-running repeat cycle units 
In the 


are capable of either ac. or dc. operation. 

















illustration is a 4 circuit type with ac. motor. Avail- 
abilities include 1 through 8 precision snap switches as 
required in S. T. or D. T. They have 10 amp. capacity 
at 110 volt ac. Adjustable cams can be set to throw 
the switches from 1 to 180 deg. of the revolution and 
various combinations of “on” and “off” cycles are 
achieved by the use of specially cut cams. Speed reduc- 
tion is through sealed lubricated gear trains. Specific 
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Crtivtose ACETATE is big in the electrical news from this extra protection Lumarith can supply. 


today. Designers and engineers have new apprecia- Investigate the electrical possibilities of 
tion of its corrosion-resistance properties—its high Lumarith plastics. Write for Celanese electrical 
dielectric strength. \ booklet. The facts you'll need are available in its 
Lumarith, in foil and film form, s the safe lin- pages. Celanese Celluloid Corporation, The First 
ing and covering for coils, tubes agd bobbins. It Name In Plastics, a division of Celanese Corpora- 
has no corrosive effect on current-carrying copper tion of America, 180 Madison Avenue, New York 
wire even in the presence of moisture. It has City 16. Representatives: Dayton, Philadelphia, 
good resistivity and high dielectyic strength. Cleveland, Chicago, St. Louis, Detroit, Los 
Electrical equipment, subject to extreme condi- Angeles, Washington, D. C., Leominster, Mon- 
tions of moisture and humidity\ will benefit treal, Toronto. 


LUMARITH PLASTICS IN FILM... FOIL.. MOLDING MATERIALS AND OTHER FORMS 


TUNE IN Celanese* Hour— 
**Great Moments in Music’’*— 
Columbia Network, 
Wednesdays, 10 P. M., E. W. T. 


A CELANESE’ PLASTIC 


*Reg. U.S. Pat. Off. 
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Du-Lite ZN finish, the new process for blacken- 
ing zinc, is a worthy companion of the well- 
known Du-Lite process for finishing steel. 


A product must meet rigid requirements estab- 
lished by the Du-Lite engineering and sales 
departments before it can carry the Du-Lite 
name. It must be proven by laboratory tests. 


Furthermore, it must then pass numerous field | 


tests under actual production conditions. 


The Du-Lite ZN process has passed these tests. | 


It is foolproof and simple to use in regular | 
production. Operating temperature of the bath 


is not critical, and the bath is stable. The | 


chemicals are not hazardous to use. 


Du-Lite ZN is an attractive, deep black, and | 


meets many requirements as a final finish. It 


is also an excellent base for organic finishes. | 


Write for complete details, and send samples for 


trial finishing. No obligation. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONNECTICUT 





uses include radio keying, industrial timing, process 
control, and sequence switching. Brakes for instant 
stopping at the end of a single cycle are available in 
special units to the specifier. Haydon Mfg. Co., Ine, 
Forestville, Conn. 


LIGHT, CUSTOM BUILT MOTORS 


Serve requirements of maximum power per ounce of 

weight. With ‘special qualifications for aircraft use, 

these fractional hp. units are built to special order for 

cooling - fans 

and blowers, 

also vacuum 

pumps, radio 

and _instru- 

ment remote 

control, and 

band = switch- 

ing opera- 

tions. Com- 

, pletely en- 

closed, the motors have aluminum ends, ball bearings, 

and stainless steel shafts and operating speeds range 

from 2,000 to 20,000 rpm. on ac., de. or both. Units 

are reversible with high starting torque and low cur- 

rent draw. Windings can be produced for voltages 

from 6 to 230. They are composed of high grade 

magnet wire impregnated with quality varnish, mica 

insulated commutators, and laminated field and arma- 

ture cores. Construction gives corrosion resistance 

capable of withstanding a 200-hr., 20-percent salt spray 

test. Flange, clamp, base, or integral mountings allow 

operation in any required mounting position. Design 

is such as to minimize radio interference difficulties 

from this power source. Small Motors, Inc., 1308 
Elston Ave., Chicago 22, II. 


CONSTANT LEVEL LUBRICATOR 


Offers an automatically controlled visible oiling method 
for bearings. Suggested points of specification include 
electric motors, pillow blocks, gear boxes, and other 
parts which must be 
provided with an ample 
supply of lubrication. 
Operation is such that 
when the reservoir is 
filled with oil, enough is 
released to bring the 
level in the bearing oil 
well to the operating 
line marked on the lu- 
bricator base. Drop in 
the bearing-oil level al- 
lows air to enter the 
reservoir through a vent. 
This automatically _re- 
stores the original level 
to the feed point. Base 
of the unit is provided with bottom and_ side 
outlets, either or both of which can be used. The large 
air intake in the center can be connected either to @ 
filter or a breather tube. An inner dome maintains oil 
level at its lower edge and acts as a stopper or valve 
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“BETTER BEARINGS FOR LONGER — 















Be MOTOR LIFE” 


> 


— packed with “NORMA STABILITY. “ . 
ae ee ee Ee | aah From the Robbins & Myers “UNI-SHELL” MOTOR Catalog:— 
her “A motor is as old as its bearings. Good bearings and a properly 


designed lubricating system are the first steps in insuring long 
bearing life without excessive wear....The standard ball bear- 
ings are completely sealed, double-row width. Such bearings 
have an extra grease reservoir, insuring years of trouble-free 
operation.” 


Double-row width 


From a Robbins & Myers “UNI-SHELL" MOTOR Advertisement:— 
“One of the two main reasons for motor deterioration is bear- 
ing wear. That is why we have gone “all out” on bearing 
standards, types and alignment.” 


From a Robbins & Myers Letter:—“The excellent record we have 
obtained from the thousands put in service makes us believe 

Grease grooves and cae i ie : 

flanged, removable metal that such a position is justified.” 


seal, on both sides, form- 
ing a wearless labyrinth 
barrier against escape of 


lubricant and entrance Write for the “CARTRIDGE” BEARING 


ide of foreign matter. 





catalog, Let our engineers work with you. 





NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN.... FOUNDED 1911 


TO WIN THE WAR: WORK — FIGHT — BUY WAR SAVING BONDS! 
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You 


HILE it would be a mistake to put aside im- 

portant war work, yet even as with the govern- 
ments of our country and our allies, it is necessary 
NOW to spend some time on post-war plans and 
products. Industry must be ready when the time 
comes to absorb millions of our returning heroes. 


What is the status of YOUR post-war plans? ARE 
YOU READY . . will you be among the first to hit 
the market between the eyes with a product that fits 
the future? Will YOU survive the new competition 
in your field, created by reconversion of vast war 
plants to producing the products of peace. 


Sinko plastic engineers are eminently fitted with in- 
genuity, skill and long experience to lend you effective 
aid in applying all the beauty, color and strength of 
economical THERMOPLASTICS to your products. 
Let them study your post-war plans . . help you 
NOW through the drawing board stage. Be ready to 
act quickly . . to get the jump on competition the 
moment we get the signal to GO AHEAD! 


SINKO TOOL AND MANUFACTURING COMPANY 


351 NORTH CRAWFORD AVE., CHICAGO, ILL 





to prevent spilling of oil when the reservoir is removed, 
Oil supply is visible through the transparent reservoir 
which is sealed to its collar with a plastic cement 
impervious to oil, water, heat, or acid. Restriction 
to the flow of lubricant is avoided by provision of 
large and separate passages for air and oil. Four 
standard sizes are offered with capacities of 2, 4, 8 
and 16 oz. Oil-Rite Corp., 3466 South 13th St., Mil 


waukee 7, Wis. 


NON-BURNING SOLVENT CONCENTRATE 


Of alkyl aromatic type. Having no low volatiles, this 
substance forms sparkling-clear, non-combustible solu- 
tions with water. These are stable at elevated tempera- 
tures and impart to cleaned pieces a positive rust fe 
sistance. Costs are in line with those of other cleaners, 
and no war-scarce chemicals are necessary for produe- 
tion of the concentrate. Curran Corp., 6 Pleasant St, 
Malden, Mass. 


OIL TYPE INSULATED CAPACITORS 
Range in dc. working voltage from 
600 to 1500. Design is such as to 
meet U. S. Signal Corps and Navy 
specifications. Provision for locking 
tube on chassis includes a 34 in. diam. 
plastic neck with a solid 16-thread nut 
and a lockwasher. The plastic neck is 
lock-spun into the extruded, insulated 
metal container with a complete her- 
metic seal. A special lug is supplied 
for grounding of either of the insulated 
terminals. Ratings of 3 and 4 mf. are 
1% in. dia. by 4% in. high. Quick 
deliveries are offered. Capacitrons, 
Inc., 318 West Schiller St., Chicago 
10, Til. 


NON-CRITICAL CHECK VALVE 


Made from 3 simple, screw-machine parts. Design has 
the goal of eliminating the use of scarce material and 


also production time. No hardened steel is involved 
thus grinding or honing have been eliminated and 
costs have been correspondingly reduced over those 
of previous models which were subject to such process- 
ing. Electrol, Inc., Kingston, N. Y. 


250,000-VOLT CAPACITOR 


Combines solder-sealed terminals with mounting means. 

Unit has 0.02 mfd. capacitance with liquid impregna- 

tion. It is housed in a wet-process porcelain tube filled 

with liquid dielectric. Capable of total submersion iM 
(Continued on p. 274) 
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‘ WHEN A SHELL 
: “WHUMPS” 


il- 


InTO THE EARTH... 


...everything brittle for yards around may 
shatter. 

That’s why it’s so important for the elec- 
trical insulation on wires and cables to retain 





his 
lu- 





ra its resiliency under all conditions of service. 
i It does...on Laytex Wires and Cables... 
a, even when the weather changes from tropical 
nc 


heat to below zero within hours...also when 
subjected to continual vibration and re- 
peated shock. 

This enduring resilience of Laytex insula- 
tion is due to (1) The purified ingredients in 
the compound, (2) The unique process of 
building up a homogeneous insulation around 
the conductors by continuous dipping, dry- 
ing, and vulcanizing. This combination re- 
sults in perfect centering of conductors within 
an insulation so high in dielectric strength 
that the overall diameter can be appreciably 
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ted reduced with safety. 

er- Consequently Laytex Wires and Cables 
ied are. lighter in weight, easier to handle, ship 
ted and store than those with conventional types 


of insulation...and they are also unaffected 
by long exposure to moisture. 
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SERVING THROUGH SCIENCE 


has 
and 





SKI TROOPS USE Laytex Assault Wire LAYTEX IS GLOBAL WIRE—AIll available facilities for producing U.S. Wires and 
ved | for front line field telephones. On De- Cables are still being devoted to the gigantic needs of the Armed Forces through- 
and tectors, Guns and Lights other types of out the world. 

laytex Wire and Cable are used for We are repeatedly asked if we can furnish wire and cable for commercial and 
0st power, signalling and control. Insulation industrial uses. Not yet. But the time can’t come too soon for us to resume peace- 
esS- | of Laytex Wires and Cables withstands time manufacturing of Wires and Cables for Buildings, Police and Fire Alarms, 

&tremes of temperatures of all climates. Communications, Signalling, Power and Control. 


Listen to the Philbarmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


ans, 


s|UNITED STATES RUBBER COMPANY 


es 1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N.Y. - In Canada: DOMINION RUBBER CO., LTD. 
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AVAILABLE types, forms, sizes and related variations 

for those electric motors which the engineer-designer 

M O © re S may specify for integration within his product are re- 
viewed on these pages each month by the editors of 


ELECTRICAL MANUFACTURING. 
What They Will Do Revised frequently, this two-way table covering the 


motor offerings of ELECTRICAL MANUFACTURING adver- 
Who Makes Them 
(Continued on p. 170) 
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A—SINGLE PHASE 
B—POL YPHASE 
C—DIRECT CURRENT 


lectric Mfg. Co. 


Electric Co. 


> 


E 
General Motors Corp. 


General] Motors Corp. 


Delco Products Div. 


Alliance Mfg. Co. 
Black & Decker 
Rodine Electric Co. 
Burke Electric Co 
Century Electric Co. 
Crocker-W heeler 
Delco Appliance Div. 
Electric Indicator Co. 


Baldor Electric Co. 
Barber-Colman Co. 


Dumore Co. 


| 





CQ) Electric Motor Corp. 
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Miniature <1/50 5 A ACD 
Fract. 1/50-1 -ABCDE ABCE | 
Integral, 1-74 oe ad BC | ABCE_ 
Large <7 ‘ BC ABC 
Constant ABC ABCD | | ABCE 
Synchronous AB | AB | B 
Varying ACD | ACD BG 
Adjustable ACD ACD | ABC 
Two D A a 
Multi [oa Ja 
High | Cc | | ACD | ACD | ABC 
Reversing | ABCD ABCD | 
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~~ | Split-phase I 
Resistance-start rath ig 


Reactor-start 

Capacitor-start 

Capacitor 

Series 

Repulsion 

Compensated repulsion 

Repulsion-start induction 

Repulsion induction 
uirrel cage 

Wound rotor 

Shaded pole 

High cycle 


Normal torque, 
normal starting current 
Normal torque, 
starting current 
torque, 
starting current 
High slip 
Low starting torque, 
normal] starting current 


ae starting torque, 
ow starting current 
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OPERATING 


| | CHARACTERISTICS | 
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“X | ABCDE BCDE | ABCE | __|~acD 
A | ABCDE BCDE ACD. 
ABCDE BCDE —XeD~ 
ABCDE BCDE ACD 
ABCDE BCDE —ACD_ 
ABCDE AB a — 
ABCDE AB —xep 
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A | ABCDE BCDE | ABCE ACD 
A | ABCDE BCDE | ABCE icp 
BCDE | ABCE ao 
BCDE | ABCE ~ACD — 
“ABCE ACD 
ABCE ray 
“ABCE “ACD 
DE ACD 
BCDE | ABCE  AGD | 
Tapezed and straight roller ae eo fae eae 
Speed reducer 
Clutch 
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If you would like to use glass in the products 
you make or the equipment you use... 
And if you have hesitated because you have 
thought glass couldn’t take it... 
You'll find good news in the test figures for 
Tuf-flex—the modern Libbey ;Owens:Ford Tem- 
pered Plate Glass. 


4,” Tuf-flex will withstand— 
... a thermal shock of 466° F. 
...« the impact of a 2 lb. steel ball dropped 60 


inches 


- +. pressure (uniform load) up to 64 Ibs, per 
sq. inch (on a 12” x 12” section). 


Combine those figures with 100% visibility. 
Don’t they add up to your answer when you 
want both visibility and toughness in the same 
structural material? 

Glass has many other characteristics that 
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LIBBEY: OWENS - FORD 
a Great Name in GLASS 


THIS 


Woden LO-F Glau 


ue IS NO 


¢ 
“ MOLLYCODDLE 


Here’s evidence of the strength of 
L-O-F Tuf-flex. Supported only at the 
edges, 34” thick Tuf-flex plate glass 
safely held this 9,000 Ib. elephant. 





should interest designers. Smoothness. Flatness. 
Nonporosity. Hardness. Resistante to corrosion 
and abrasion. Dimensional stability. Electrical 
resistance. These and many other properties of 
glass can be teamed up to fit your need. 

You can use glass flat, bent, laminated or 
fabricated with other materials. Coated, polished 
or etched—transparent, translucent or opaque 
—colorful or colorless. 


We'd welcome the opportunity to sit down 
with you and work out the practicality of any. 
use of modern glass that may occur to you. 
Libbey - Owens - Ford Glass Company, 2644 
Nicholas Building, Toledo 3, Ohio. 


Destructible 7 Wood-Metal-Plastics-Glass. No ma- 


terial is indestructible. However, barring unseen conditions, 
no material will fail on a job in which it has been 
properly specified and engineered. When our application 
engineers .say ‘Yes’, you can be sure about glass. 













tisers permits ready reference to either power units or to 
the individual manufacturers of them. To use, merely 


M . oo select the basic character of the performance desired 
otor Availabilities (note both main classifications and sub-headings) with 
: due regard for the energy supply, as covered by the 
Continued “ 
Pateetnee HD A, B, C, D and E key letters. 


Motor specifiers should have a working knowledge of 


(Continued on p. 172) 


A—SINGLE PHASE 


General Electric Co. 
General Industries Co. 


Electric Co. 


Fairbanks, Morse & Co. 


Electric Specialty Co. 


Haydon Mfg. Co. 
Heinze Electric Co 
Janette Mfg. Co. 
Kingston-Conley 

Ohio Electric Mfg. Co. 
John Oster Mfg. Co. 


| | Leland Electric Co. 


ACDE | 
ABCE | ABCE | ACDE 
ABCE | BG 
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Clutch 
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John Uster Mig. Uo. 


infinite Possibilities 


The T&B Sta-Kon Disconnect* Way of Wiring is 
opening up infinite new wiring possibilities for the 
electrical industry. It is based on new Sta-Kon 
fittings which connect, disconnect and re-connect 
wires #22 to #10 at will. As part of the Sta-Kon 
line, these fittings are installed with Standard 
Sta-Kon pressure tools in a matter of seconds. The 
resulting connection is electrically sound and 
mechanically perfect. 


A few of the almost endless combinations that 
can be made with the essential T&B Disconnect 
Tip and Coupler are shown here. 


Our Engineering Department is constantly work- 
ing out special designs of particular combinations 
for electrical manufacturers. What are your re- 
quirements? We invite you to send them to us 
for study and workable suggestions. 


*Pat. Pending 


T&B Discon- 
nects are in- 
stalled with the 
same tools 
which install 
the familiar 
Sta-Kon Ter- 
minals. 


THE THOMAS & BETTS CO. 
INCORPORATED 
MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH 1, NEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 
; E Flag awarded April, 1943 


White Star awarded October, 1943 
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applicable WPB restrictions. See “Standard Motors and 

Controls Will Take Stepped-Up Loadings,” November 

> i 1942, p. 40 and “Motor Starters For The Wartime 

Motor Availabilities Product,” March 1948, p. 85. Specific inquiries regarding 
(Continued from p. 170) motor characteristics or availabilities should be referred 


to the individual manufacturers or to the Director of 
Reader Service, ELECTRICAL MANUFACTURING. 


yeors, 


Motors, Inc. 


Valley Electric Corp. 


Wagner Electric Corp. 


F. A. Smith Mfg. Co. 
Speedway Mfg. Co. 
Star Electric Motor Co. 
U. 8S. Electrical 
Products, Inc. 


Reliance Electric & 
Engineering Co. 


Robbias & M 
Signal Electric Mfg. Co. 
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ABCE | BCE ABCDE 
































Normal torque, 
nommal starting current 


Normal torque, 
low starting current 
High torque, 
low starting qurrent 
High slip 
Low starting torque, 
normal s' 


starting torque, 
low starting curren 


110-220 
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MAKING A 
HALF-SIZE BELLOWS 
DO A 


FULL-TIME JOB! 


WHEN THE DESIGN Of a famous refrigerator was 
changed, the switch assembly had too tight a squeeze. 
Since the bellows was the heart of the assembly, 
Clifford was asked to engineer a unit to occupy half 
the space. 

With only half the room to play with, the problem 
was: how to get satisfactory life expectancy with half the 
number of convolutions? 

So Clifford engineers originated an entirely new 
metal-working technique and changed the propor- 
tions of the convolutions and the bellows’ over-all 
shape. At the same time, two screw machine parts 
were eliminated and a new kind of washer seal was 
used to prevent plating solution from touching the 
bellows. 


CLIFFORD 


First with the facts on Hydrau- 
lically-formed Bellows 


HYDRON 


Feather-weight . . . the ea 
All-Aluminum Aircraft Oil 
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) Air condbiligbers unit 
) Air conditioning systems 
) Aircraft i 
) Carburetor altimeter controls 
) Engine thermostats 
) Gasoline valves 
| High pressure steam devices 
-) Hot water heaters 
0 Instruments 
Remote and direct control of 
temperature and pressure 


| Coolers and Coolant Radiators NAME 

| — Made with Extruded Hydron 
Tubing — Brazed by Clifford’s COMPANY 
Patented Method. ADDRESS 





This half-sized bellows assembly not only satisfied 
our customer’s specifications for life expectancy, but 
also paid an extra dividend in a substantial saving in 
cost. 


For Bellows Facts — Go to Clifford First 


Difficult bellows manufacturing and assembling 
assignments have been Clifford’s chief job ever since 
1925. That was when Clifford became the first to 
produce hydraulically-formed bellows for industry — 
the Hydron bellows. Today, Clifford continues 
leadership in engineering this type of bellows. That’s 
why industry finds out sooner or later that Clifford 
is always first with the facts. Maybe Clifford has 
some facts you need. Let’s talk it over. 


an Gn am an a= om an a8 Gan an aan on en a: en an oo all nt at enn een ee ow 


CLIFFORD MANUFACTURING COMPANY 
368 EAST IST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
Iam interested i in the applications checked. 


0 Kilns & ovens — industrial 
0 Oil heating systems 

0) Oxygen flow indicators 

(0) Oxygen regulators 

0) Process controls 

C2 Refrigerating systems 

2 Refrigerator controls 

2 Refrigerator switches 

-) Stoves & ovens — commercial 
C) Stoves & ovens — domestic 
© Supercharger controls 


Other applications 
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Extension spring with 

raised, elongated 

ha hook end. 
te 





Sal 


COMPRESSION 









Torsion spring with 
one offset hook end 
and one straight end. 









Torsion spring with 
special hook end. 











Torsion spring with 
both ends special. 





FLAT and SPECIAL 


Hubbard makes Springs in all kinds 
of metals for every mechanical ap- 
plication. Send us your sketches or 
describe what you wish to accomplish. 


M. D. HUBBARD SPRING CO. 


504 Central Ave., Pontiac, Mich. 











































{ ENCLOSED GEARED-HEAD MOTORS 


550 x.f.m. tol revolution tnT howte 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 

Wrlte per any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
i tion or synchronous motor. Shaft is centrally located. 
' Accurate, durable construction throughout. 


|= 


SEIT 











PRESIDENT KEBLER 
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During the last year, the Nema Industrial Relations 
Committee, under the leadership of T. I. Phillips, de 
veloped, in collaboration with the War Manpower Com. 
mission, a document entitled “Conversion of Electrical 
Manufacturing Industry Basic Job Descriptions to ‘Die. 
tionary of Occupational Titles’ Job Definitions and 
Code Numbers,” which has been very widely used, not 
only by electrical manufacturers but also, through the 
War Manpower Commission, by many others. 

Nema’s capacity for foresight has also been amply 
demonstrated during the last year by the very wide use 
in various industries throughout the country of th 
Nema Job Rating Manual, developed several years ag@ 
Basic job descriptions, developed thereunder, have beg 
used in an identical or only slightly modified form } 
several Regional War Labor Boards. It is forgivab 
[ hope, to point out that on a number of occasion 
Regional War Labor Boards have settled wage adjust- 
ment cases in part by direct reference to the Job Rating 
Manual sponsored by National Electrical Manufacturers 
Association. 





While there has been much discussion in some quar- 
ters regarding the national character of some labor 
questions, the trend recently appears to be distinctly 
in the direction of recognizing manpower problems as 
predominantly areal in character. There are excep- 
tions, of course, such as the evidence which Nema has 
presented, with good results, to the War Manpower 
Commission and the Selective Service System regard- 
ing the essentiality of X-Ray service men and certain 
other critical occupations in the electrical manufacturing 
industry today. 

It is not at all improbable that as the military re- 
quirements for manpower approach their peak, some of 
these questions may become even more acute than they 
have been to date. Every effort, meanwhile, will be 
made by the Nema Industrial Relations Committee, 
under the leadership of its new Chairman, R. Stafford 
Edwards, to keep makers of electrical products in- 
formed on recent government regulations affecting man- 
power, particularly those peculiagly affecting the elec- 
trical manufacturing industry. 

In due time, Nema will be giving consideration to 
problems of reemployment of men from the armed serv- 
ices, not only their retraining but also assignment to 
jobs to which war-acquired skills entitle them. 


FACTS AND FIGURES THAT COUNT 


BOUT the middle of last year, the Nema Board 

of Governors approved a plan proposed by the 
Committee on Economics for Postwar’ Planning, 
whereby the Nema Statistical Department, with the 
guidance of the Nema Statistical Committee, would 
prepare figures and charts showing sales trends fot 
each of the major groups of products. within the scope 
of Nema and compare these trends’ with accepted eco- 
nomic series. 
The general idea behind such studies is to provide 
member companies in the various product groups with 
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Blkonite is the registered trademark of P. R. Mallory & Co., 





APRIL 1944 


ou're Looking at the Nerve Center 


of a U.S. Fighting Ship 


4 = 


They’re not exactly impressive looking, 
these little strips of metal. But they’re 
mighty important to a man of war. They 
are contacts that rule the electrical system! 
And the electrical system controls the ship ! 


No wonder manufacturers of circuit breaker 
equipment are put to the test maintaining 
U. S. naval specifications, highest in the 
world. No wonder materials for contact 
facings are the finest that money can buy 
—rugged, dependable, fit for action no mat- 
ter what conditions are encountered at sea. 


That’s why in so many circuit breakers— 
from PT boats to battleships—you’ ll find 
contacts of Elkonite*, or other Mallory 


alloys of that versatile family. Mallory 
metallurgists have developed these metals 
to provide the finest metallurgical structure 
in combination with varying degrees of 
hardness and conductivity until the »y afford, 
individually or in combination, practically 
every desired characteristic. 
a 

The same engineers who produce Mallory 
metals are ready to help you in your con- 
tact problems, whatever the field to which 
they apply. Their services are available 
without obligation—tested and tried by 
years of experience—and backed by the 
only company making electrical contacts 
for every kind of application. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


eee eu aw) 


—. 





Inc., for refractory metal compositions 





Bonds 





Buy Ships — 


Buy More War Bonds 


Nn FERROUS ALLOYS, POWDERED METAL PARTS: 
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OMG FOR 
ELECTRONIC APPLICATIONS * 


When the need for transformers 
arises in connection with the 
building of electronic products, 
let our engineers give you the 
benefit of their wartime experi- 
ence in this fast developing field. 
Our 35 years of specialization in 
the designing and building of 
transformers will enable us, we 
believe, to meet your every 
requirement, no matter how 
exacting. i 


Send your specifications 
for a quotation 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 


adil YOU use 


V4» 


DTT ITT 
Lol W TS 


SOLDER Pots 


Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


An Iron for Every Purpose 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an AA-5 of better 
priority rating: Write 
mow for Illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 


basic statistical information for as many years back a 
possible which they individually may use as a guié 
in determining their own postwar prospects and plan. 
ning for postwar employment. 

Since there are over sixty Nema product groups, jt 
is obvious that the initial effort has had to be somewhy 
limited in scope, and in order to give each produc 
group some material as rapidly as possible, therefore 
the general plan has been to: 

(1) Supply each Nema Section with a sales tren( 
and one or two comparisons with the broad economi 
series which seemed to show the closest relationship 
to the sales trend. This much has already been pro. 
vided over 25 Sections of Nema and studies cover. 
ing the remaining groups in the Association ar 
being completed as rapidly as war work, which come 
first, will allow. 

(2) Make a more detailed study for those Sec. 
tions of Nema which specially request it. One such 
request has already been made and the additional 
work completed. 

Progress in this type of work is of necessity limited 
to that permitted by the heavy statistical work sched- 
ules demanded by Nema’s wartime activities. To & 
the work outlined above the Nema Statistical Depart- 
ment has drawn upon outside sources of information 
as well as upon its own statistical data. Full use has 
been made of the data on production available through 
the Biennial Census of Manufactures. The study, 
“Markets after the War,” issued by the Department oi 
Commerce, has provided data on trends in production 
for many individual industries and groups of indus- 
tries, such as, ‘Producers’ Goods,” “Consumer Durable 
Goods,” “Electrical Apparatus and Equipment,” “Gross 
National Product,” etc. Other available series which 
have been used to good advantage are the Federal Re- 
serve Board’s Index of Industrial Production, the De- 
partment of Commerce series on Construction, and the 
Econometric Institute’s series on the subject of Super- 
numerary Income. 

In setting up the sales trends of products covered 
by the Association, the information available from 
Nema’s various statistical activities has proved invalt- 
able. In all instances the data presented have been 
very clearly defined so that their exact limitations could 
be taken into account. 

In making these analyses, Nema does not pretend 
to estimate what the postwar business will be for any 
product or group. This particular part of the job is the 
responsibility of each individual manufacturer. Neither 
Nema itself, nor its Statistical Department, has any 
way of measuring other factors which may change the 
apparent close relationship between the particular prod- 
uct sales trend and some other series which seems t0 
show some relationship to it. Some of these factors are 
contemplated changes in design of products, shifts in 
uses of the product, competition of new products de- 
veloped during the war, success of various program 
designed to expand the use of lectricity and electrical 
equipment, the extent of replagément demand ; changes 
in the cost of electrical energy, and the extent to whieh 
stocks of electrical goods may hang over the market 
after hostilities have ceased. 

These factors may have a very decided effect upo™ 
the relationships developed statistically, and only each 
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“GUTHMAN ... Leader in INDUCTRONICS" 


TMNT Care 


15 SOUTH THROOP STREET:CHICAGO 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL ee ala 
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110-VOLTS A.C. from DIRECT CURRENT 


On the Fighting Front On the Home Front 


with KATOLIGHT ROTARY KONVERTERS ay ag & 32, 110 or 220- 
volts D. C. to standard 110-volts, 60-cycle for operating radios, 
electronic & aa apparatus, electric signs, A. e Sie etc. 















“KATOLIGHT ROTARY KONVERTER, 225 WATT” 

















Available in sizes 110 through 1500 watts, 1800 and 3600 r.p.m., ball bearing 
designs. Quiet in operation. Can be furnished with special filtering equip- 
ment for sensitive radio work. 


PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS 


At At Kato's cn W rodeos must Saeed ao Semiitng one converters 
priority — need ers. 
Also manufacturers of Cond Bc. soneeaioes fenging from 350 watts pacoub 


25KW, frequency = high frequency generators, motor generator sets. 

























KATO ENGINEERING COMPANY 
505 N. Front St. Mankato, Minn. 


CeiCRI Qa iT ET La 


Calibrated for Your Exact Needs 














“Only the best materials and 
expert workmanship go into 
Norton Instruments... That's 
why they're good.” 








NORTON AMMETERS 
are built in a wide range of 
sizes and types to meet the 
special needs of industrial 
service. They are the re- 
sult of a half century of 
experience in building 
electrical instruments. 
















Two different systems: “Moving Coil” and “Electro- 
magnetic”. Light, rigid construction; balanced on sapphire 
jewel bearings; hand drawn dials for quick, accurate reading. 


NORTON Electrical Instrument Co. 








75 HILLIARD ST., MANCHESTER, CONNECTICUT 





individual manufacturer can give proper weight 
them. In any case, statistics have not yet become ang 
probably never will become a substitute for intelligen 
thought. However, the Association can show the trends 
outline some past relationships between such sal 
trends and other business indexes, and indicate that ¥ 
the same relationships hold for the future a “workihy 
figure” for the postwar estimate for business for a par 
ticular product group can be developed. This working 
figure can then be adjusted upward or downward fy 
any manufacturer, depending upon the many other 
factors affecting the particular industry or particular 
company. 

So far as I know, no other trade association hasa 
more complete set of statistics relating to so many 
products, many of them closely related to each other, 














ADEQUATE RESIDENTIAL WIRING 





















HERE is, of course, no clear-cut line between 

necessary wartime activities and planning for the 
postwar era. Contract termination is with us now ip 
the midst of war and yet it also has a vital bearing on 
the ability of industry in due time either during the war 
or after hostilities have to convert again to 
civilian production. 

The industry's Residential Adequate Wiring Pro- 
gram begun in 1937, has for two years “gone to war” 
by redirecting its efforts to aid in the conservation of 
materials and manpower and thus contribute to the sue- 
cessful conduct of the war itself. 

This wartime activity has taken the form of an in- 
struction program directed to the general public to 
make it conscious of the need to keep electrical service 
functioning in the home in order to conserve manpower, 
gasoline, tires, etc., and at a time when it is impossible 
for the public to get the same kind of prompt service 
previously made available by electric utilities and other 
electrical organizations. 

Charts and booklets have been developed and used at 
group meetings of adult members of the public and by 
home economics teachers in the junior and senior high 
schools. Over 120 local electric leagues and groups 
and electric utilities representing over 14,000,000 resi- 
dential meters have made excellent use of the program. 

In the meantime this wartime service has helped to 
inform the public about the need for adequate electrical 
facilities in a home if it is to have efficient, convenient 
and economical use of lighting and appliances. The 
experience gained in its wartime service has enabled 
the National Adequate Wiring Bureau to think very 
clearly on the type of programs which should be de- 
veloped and promoted progressively later on. 

The building fraternity is already confronted with a 
major problem by the widespread publicity that has 
been given to the electrical “glamour gadgets”’ that it is 
said will be available just as soon as the war is ovet. 
The danger is that the average builder will be afraid 
to start building immediately after construction ma- 
terials are available, being fearful that he will not be im 
a position to provide the electrical equipment that has 
been played up in dream language by some writers in 
magazines, by some of the daily press and in other 
printed material directed toward the consumer. 
Steps are being taken, therefore, to show the builder 
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Send for this FREE BOOK 


It gives valuable information about repair- 
ing broken BROACHES, MILLING CUT- 
TERS, FORMING TOOLS, PUNCHES, DIES, 
DRILLS, TAPS, CIRCULAR SAWS, BAND 
SAWS and other cutting tools, with the Low 
Temperature Brazing Alloy EASY-FLO. 


It's a method of repairing tools that can be 
used in any shop — one that is sweeping 
through industry because it is so simple 
and economical. 


All the information you need to put this 
reliable method to work in your own shop 
—also numerous illustrations of actual tool 
repairs and details of how each job is done. 


WRITE FOR YOUR COPY TODAY. Ask for the 
“EASY-FLO TOOL REPAIR BULLETIN—No. 14”. 


HANDY & HARMAN 


: 82 FULTON ST., NEW YORK 7, N. Y. 
4th “E” AWARD " Bridgeport, Conn. + Chicage, Ill. + Les Angeles, Cal. + Providence, ®. 1. + Terente, Canada 
FEB. 26, 1944 x Agents in Principal Cities 
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... for WAR... for PEACE 


Plan your Product 
wilh C 0 | L S 


by DOYLE... 


* When you consider your wartime prod- 
uct and the coils that ain it bear 
in mind that the coils you use can enhance 
its worth and cy. The same applies to 
the planning of postwar items, too. Here, at 

yle's, we are ready to stud , analyze and 





he the correct type = — each 
~_ Relay Coil 
- A bobble wound coll, 
Coils Wound to the Most eseally of enomele 


Seto Non a3. Numer: 
offs . . 43. Numer- 
Exact Specifications ous coils for many ap- 
Your b/p specifications in our hands will group. 

bring expert engineering and design advice. 
Also a sample and a prompt 
quotation based on quantities, if you like, 
with deliveries to pace your production. 
Coils shown are but a few of the types de- 
signed and wound by Doyle. 


Save Time - Labor and Space! 


it will PAY you to use this outside source 
Armature — Field — Choke — Balance — 
Induction — Magnet — Reactance — Resist- 
ance — Solenoid — Relay and Telephone 
Coils. Try Doyle Coil Winding Service. 
Compare your costs. Compare results. Write vost ho Bane 
for ircular —s quenti a 


for Today \/a\ldh for Postwar 


*“Qne Good Turn—or a Million’’ 


JAMES w. DOYLE inc. 


2734 N. Pulaski Rd., Chicago 39, Illinois 












that if he will provide adequate wiring installations in 
all homes in which he has a part he need not fear going 
ahead with an aggressive building program. Whether 
the glamour electrical products that are being 
promised will be available in a few or not for sev- 
eral years after hostilities, the builder must be shown, 
and therefore will be in a position to demonstrate to 
his prospective buyer, that none of them will be able 
to operate satisfactorily without adequate wiring, 

War and wartime conditions have a way of focusing 
attention on some basic fundamentals. The war itself 
and continued operation of the National Adequate Wir- 
ing Bureau have made it clear that the main phases 
of a necessary postwar program for adequate residen- 
tial wiring must include: 

1. Sound information for the merchant builder, 
architect and others playing some determining part 
in home construction. 

2. Cooperation with those agencies which finance 
home construction and which desire to be assured 
that structures in which they have a monetary inter- 
est are modern for the life of the mortgage so far 
as electrical facilities are concerned. 

3. A program for schools designed to inform the 
next generation of buyers of homes and home fur- 
nishings regarding the importance of adequate elec- 
trical facilities in the homes they will occupy. 

4. General consumer attention obtained through 
the cooperation of the editors of national women’s, 
shelter, architectural and many other publications, hav- 
ing to do with home construction and the equipping 
of homes. 

5. Field service in cooperation with local groups 
which are organizing to carry out the various phases 
of the National Residential Wiring Program. 

6. Exchange of information through the medium 
of field service and through publications such as the 
Adequate Wiring Reporter. 

7. Active cooperation with governmental and other 
agencies interested in promoting good home construc- 
tion and easy means of financing home ownership. 

8. Cooperation with other broad or specialized 
programs of some phase or other of home electrifi- 
cation conducted either nationally or locally by the 
industry, such as Better Lighting, Modern Kitchen 
Planning, Air Conditioning and Electrical Home 
Making. 

The development of plans and specifications for resi- 
dential building are influenced relatively little by the 
impact of currently projected ideas. Whether the resi- 
dences that are built in the first year after hostilities 
are to be adequately wired, whether they are to con- 
tain electric ranges and water heaters will depend to a 
considerable extent on what ideas became focused in 
the minds of the public prior to the end of hostilities. 
It is on this principle that the Residential Adequate 
Wiring Program has been maintained during the war 
period and is being enlarged in 1944. It is hoped that 
its impact on residential specifications will add to em- 
ployment, not only in the electrical manufacturing but 
also in the electrical wholesaling and contracting fields 
in the immediate postwar period. 

During the latter part of 1943 and in 1944 both the 
Electric Range and Electric Water Heating Sections 
of Nema have been paralleling and supplementing the 
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HERMETIC SOLDER-SEALING 


MAKES PRESTITE 


TERMIN USHING 
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Other PRESTITE methods of 
taking leads through partitions 
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sation ... thermal shocks. . . cannot APPARATOS ENCLOSING SOtRE> 
affect the performance of Solder-Sealed pir tin apc presences od 
apparatus. The 100% hermetic bond board—has a hollow construc- 
assured by the metal-to-PRESTITE tion which permits placing small 
seal assures trouble-free service of cnn 
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which are Solder-Sealed a terminal cap and a stud. in similar apparatus, combining 
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Solder-Sealing to other parts on the manufacturer’s 
own production line. SOLDER-SEALED BUSHING — for 

Solder-Sealed PRESTITE assemblies offer im- attr Ne 
mediate help to manufacturers in many available capacitors. Bushing is Solder- 
standard forms. They also open up many new and Sealed to a metal ring which is 
added possibilities in postwar uses. For complete aR i 
information, send for booklet B-3244. Westinghouse 


Electric & Manufacturing Company, East Pitts- PRESTITE is a dense nonporous ceramic com- 


burgh, Pa., Dept. 7-N. J-05142 pacted under high pressure and vacuum by the 
patented PRESTITE method of -manufacture. 


This eliminates minuté air pockets in the 
material, thus minimizing distortion in voltage 
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esting) Ouse charges. PRESTITE is impervious to moisture 
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Adequate Wiring Program by advertising and promo- 
tional effort. Last September, in spite of the fact that 
no electric ranges had been built since April 1942, and 
with the knowledge that any relaxation of government 
restrictions would be limited to permission to build 
ranges for the most essential needs, the Electric Range 
Section adopted a group program in two parts. The 
first is an educational program designed to keep alive 
in the minds of teachers and future teachers the bene- 
fits of electric cooking. Paralleling this activity is an 
advertising program directed toward home _ builders 
in the form of advertisements in building and archi- 
tectural magazines, designed to convince the postwar 
builder and the architect that his houses will not be 
fully modern unless electric wiring facilities are ample 
for an electric cooking load. Both activities can be 
expanded immediately after the war and also integrated 
with any other electric home promotional activities 
which may be developed. The Electric Water Heating 
Section, meanwhile, is paralleling the Electric Range 
Program of advertising to builders and architects. 

Since preparation of any sales promotion. program 
takes time, usually more months than was originally 
anticipated, some other Nema Sections are taking 
thought of the future with a view to being ready when 
the proper time comes. The Industrial and Commercial 
Lighting Equipment Section has announced a future 
International Lighting Exhibition and Congress and is 
busily at work working out the details of plans. 

In addition, it is preparing a Marketing Plan Book 
designed to lift the sights of top executives and depart- 
ment heads of utilities with respect to the value of com- 
mercial and industrial and floodlighting load, and to 
show them how to organize to sell and promote lighting 
in these fields with maximum results. 

The Armored Conductor and Flexible Metallic Con- 
duit Section, which suffered the misfortune of a com- 
plete stoppage of production by government order, is 
working out a highly intelligent program for re-entry 
into the market, including further improvement of the 
product and the development of an explanatory motion 
picture regarding armored conductor and flexible metal- 
lic conduit, its methods of manufacture and _ proper 
methods of installation. 

None of these activities is in the least getting in the 
way of a vigorous prosecution of the war effort. They 
are a recognition of the fact that the maintenance of a 
high level of employment after the war is conditioned by 
the sale of goods as well as their manufacture. 


PUBLIC INFORMATION CENTER 


ARRYING its manifold services a step farther, 

Nema has launched a new bureau, known as the 
Electrical Manufacturers Public Information Center, 
and forged another link in our program to assist in 
every practicable way the successful prosecution of the 
war effort. 

A central source of information’ on our complex 
industry, it is disseminating, on request, authoritative 
data to reporters, special writers for newspapers, maga- 
zines and radio, science students, editors of trade jour- 
nals, motion picture producers, speakers, educators, leg- 
islators and member companies. Establishment of this 
coordinating agency, with a single objective—authentic 
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FROM EXACT PROPERTIES TO FINISHED PARTS 





PROPERTIES 


PANELYTE properties are listed below—not as descriptive of 
any one grade of these paper, fabric, wood veneer, fibre 
glass, and asbestos base thermo-setting plastics—but to 
show the range of properties of the 32 grades. 


HIGH DIELECTRIC STRENGTH 


Volts/Mil. Short Time Test, 1g” Thickness—up to 700 volts. 

Dielectric Constant, at Radio Frequency (1 megacycle from 6 to 
§ for electrical controlled grades) 

Power Factor, at Radio Frequency (1 megacycle from 6.5% to 
2.5% for electrical grades) 





UNUSUAL STRUCTURAL STRENGTH 


Izod Impact Strength (ft. lbs. per inch of notch)—0.5 to 20. 
Compressive Strength (psi) --20,000 to 55,000. 

Tensile Strength (psi)—7,000 to 35,000. 

Modulus of elasticity in tension (psi x 10°)—7 to 30. 
Flexural Strength (psi) —12,000 to 40,000. 


EASY MACHINABILITY 


May be Sawed, Die Punched, Drilled, Lathe Turned, Milled, 
Knurled, Grooved, or Shaved. 


LIGHT WEIGHT 
20 Cubic Inches Per Pound—Half Weight of Aluminum. 


LOW WATER ABSORPTION 


As low as 0.7% in 24 hrs. immersion. 


CORROSION RESISTANT 


Not affected by Water, Brine, Oil, Ordinary Solvents, Coolants, 
Ketones, Esters, Most Acids and Weak Alkalies. 


LOW COEFFICIENT OF FRICTION 


LOW THERMAL CONDUCTIVITY 





GOOD DIMENSIONAL STABILITY 
Low Cold Flow—Uniform Thermal Expansion—Does Not Warp 
Under Normal Conditions. 


EXCELLENT HEAT RESISTANCE 
Heat Resistance—300° F. for cellulosic base; inorganic base mate- 


rials are flame resistant.—-Does Not Soften Under Heat.—Only 
Effect of Hot Water to Accelerate Absorption. 
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Panelyte, the structural laminated plastic, is 
both versatile and adaptable. Close tolerance 
work is possible because sheets are thor- 
oughly bonded and the structure homogen- 
eous. Irregularity of shape or intricacy of 
design are not obstacles, as parts are lathe 
turned, milled or drilled toexactspecifications. 

Use Panelyte Service to eliminate time-wast- 
ing experiment — to improve your product or 
simplify its assembly — to save weight — to 
speed production. Your inquiry is invited on 
any problem involving the use of structural, 
laminated, resinous plastics in essential work. 


Write for Data Sheets and samples. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


* St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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KLEINS 
Help Them 
Produce 





N the hands of war workers, good tools are speed- 

ing the flow of equipment to help lick the Berlin- 
Tokyo Axis. 

Manufacturers have found that the high quality 
built into Klein Pliers aids workers in keeping 
ahead of fast production schedules. 

Klein Pliers have just the right spring to the 
handles—the correct balance to prevent tiring 
hands. The sharp knives cut tough wire and stay 
keen, even under hard usage. The jaws match per- 
fectly and grip tight. Each plier is individually 
tested and inspected to make sure that it is worthy 
of the name it bears. 

Many manufacturers have 
found that Klein Pliers pay divi- 
dends on their production lines 
—it will pay you to use them too. 


ASK YOUR SUPPLIER 





This book on 
the care and 
safe use of tools 
will be sent 
without charge 
on request. 
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information—followed a nation-wide public attitude 
survey conducted for Nema by The Psychological Cor- 
poration of New York. 


HE center is assembling under one roof from all of 

our members and from many other sources all 
available facts about our industry—its products, his- 
tory of its growth, wartime activities, and what the 
future may promise. The files will cover a wide va- 
riety of subjects, including appliances, radio, generating 
station equipment, heating and cooking, electronic ap- 
paratus and applications, farm electrification, motors, 
electric locomotives, industrial and commercial installa- 
tions, refrigeration, X-Ray, wiring, lighting—to name 
only a few. In addition, a library of photographs and 


an index of industry motion pictures are being organ- 


ized. The Center will not concern itself with pro- 
viding information on prices of electrical products or 
securities of individual companies. 


ROADLY speaking, the center seeks ways and 
means to acquaint the public with the accomplish- 
ments and prospects of the electrical manufacturing 
industry with a view to impressing several fundamental 
themes: 
That the industry has been, is and will be one of 
the pioneers in progress. 
That it serves all other industries. 
That the industry contributes importantly to the 
welfare and comfort of the individual American. 
That the accomplishments of the industry and its 
prospects for the future under private enterprise, are 
such that they could not be matched by any other 
system or service. 

The planning which led to inauguration of the Cen- 
ter was undertaken by the Nema Public Information 
Committee, of which C. W. Higbee is Chairman. It 
should most effectively supplement the public relations 
programs of member companies and Nema Sections. 

What has impressed me most of all about the manu- 
facturers of various electrical products is their very 
marked adaptability, and Nema, I believe, fully re- 
flects this characteristic. Its plans annually undergo 
critical review, and a recent study of the annual costs 
of its approximately sixty projects showed clearly how 
flexible it is and how quickly it changes emphasis. 

The Board of Governors has requested each Nema 
Committee to consider in what manner the activities 
within their respective scopes will need to be modified 
as the end of the war approaches, and after hostilities, 
either by additions, curtailment or other modifications, 
thus anticipating change in the midst of doing today’s 
job as well as possible. 

A whole new crop of brilliant and energetic young 
men are growing up and taking their places more promi- 
nently in the industry and in Nema, among the Sec- 
tions and on the Board and among the Officers. The 
electrical manufacturing industry has got fully its share 
of vitality, including a conspicuous group of young 
older men. 


Nema members mentioned in the preceding paragraphs have 
the following company affiliations: Clarence Collens, Reliance 
Electric & Eng.; Fred R. Fishback, Electric Controller & Mfg.; 
Harold L. Olsen, Weston Electrical Instrument; Frank C. 
Jones, Okonite; E. O. Shreve, General Electric; R. L. White, 
Landers, Frary & Clark; T. I. Phillips, Westinghouse Electric 
& Mfg.; R. Stafford Edwards, Edwards & Co., and C. W. 
Higbee, U. S. Rubber. 
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When thermal conductivity and 
extensive machining are essential . . . 


There’s a job for CHASE Tellurium Copper 


In torch tips, for example, Tellurium 
Copper offers both the ease of machining 
needed for economical production, and 
the high thermal conductivity needed for 
successful performance. Its high elec- 
trical conductivity — averaging 90% 
of copper’s—is an equally important 
advantage in current-carrying parts re- 

quiring machining to close 


tolerances. 


Another feature—the tellu- 


CHASE rium that makes this unusual 


alloy almost as easy to machine as free 
cutting brass has no harmful effect on its 
hot working properties. Tellurium Cop- 


per hot forges as easily as copper itself. 


Have you an application that calls for 
this combination of conductivity, machin- 
ability, forgeability? Then investigate 
Tellurium Copper. Just call the nearest 
Chase Sales Service Office... the copper 
alloy specialists there are ready to give 
you the full facts on the newest develop- 


ments among the copper alloys. 


CHASE BRASS & COPPER CO. incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 






ALBANY X DETROIT 

ATLANTA HOUSTON 

BALTIMORE INDIANAPOLIS * 

CHICAGO LOS ANGELES WAREHOUSE STOCKS , 


CINCINNATI 


CLEVELAND MILWAUKEE 


This is the Chase Network 
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MINNEAPOLIS PROVIDENCE 
NEWARK ROCHESTER 
NEW ORLEANS SAN FRANCISCO 
NEW YORK SEATTLE 
PHILADELPHIA ST. LOUIS 


WASHINGTON * 


PITTSBURGH Indicates Sales Office Only 


—handiest way to buy brass 
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For any shape or kind of 
electrical procelain, you can 
always depend on Colonial 
for uniform quality and size. 
Send us a sample or draw- 
ings and specifications of the parts you need 
and we will be glad to give you an estimate. 







PORCELAIN 
MADE TO ORDER 











The Colonial Insulator Company 
937 Grant St., Akron, Ohio Chicago Office: 1706 Fullerton Ave. 









WASHINGTON SAYS 


(Continued from p. 126) 


War Contracts Board, Assignments and _ Statistics 
Branch, Room 3 D 571, Washington 25, D. C., from 
which copies of the form will be available. 

In connection with its functions of formulating over- 
all policies and procedures for the departmental price 
adjustment boards to follow, the War Contracts Board 
has in preparation Renegotiation Regulations which will 
be available in manual form for distribution to the 
public as soon as practicable. 


Gray Iron Castings Industry Advisory Commit- 
tee. The following members now constitute the in- 
dustry advisory committee for gray iron castings: 
Walter Chadwick, Davenport-Besler Corp. ; O. R. Cul- 
ling, Carondelet Foundry Co.; H. L. Edinger, Barnett 
Foundry & Machine Co.; C. C. Ford, G. C. Chris- 
topher & Sons Foundry; R. E. Kucher, Olympic Foun- 
dry Co.; C. B. Magrath, Greenlee Foundry Co.; R. 
D. Phelps, Francis & Nigren Foundry Co.; F. H. Ray- 
held, Potter & Rayfield, Inc.; A. B. Root, Hunt-Spiller 
Manufacturing Co. ; S. D. Russell, Phoenix Iron Works 
Co., and W. S. Thomas, Foundry Division, North 
Bros. Manufacturing Co. 


Directory of Commodities and Services. Available 
to interested persons at cost, a new Directory of Com- 
modities and Services containing up-to-date information 
about Office of Price Administration regulations and 
a listing of key persons in operating units of the na- 
tional office of OPA is announced. 

Included in the manual are: Names and telephone 
numbers of OPA persons responsible for issuance of 
price regulations ; numbers and titles of all formal price 
regulations effective through December 1, 1943, and 
the price branches that issued them; an alphabetical 
index of commodities and services, along with OPA 
branch and section and the number of the applicable 
regulation, and a separate alphabetical listing of the 
products and services assigned to each price branch. 

Supplements to be issued will include new price regu- 
lations, amendments and revisions to existing regu- 
lations and any changes that may occur in OPA or- 
ganizational structure. Copies of the directory and of 
six supplements, which will be issued between now and 
August 1, 1944, may be obtained for $1 from the 
Superintendent of Documents, Government Printing 
Office, Washington, D. C. 


Anti-Friction Bearings. The War Production Board 
has ordered that users of anti-friction bearings may 
not accept deliveries in excess of specified amounts 
during any one month of the second and third calendar 
quarters of 1944 without specific approval. This action 
was taken in a move to relate the actual needs for such 
bearings to the supply, and to assure that statements 
of delivery requirements are realistic. 

Direction No. 1 to Table 12 to General Scheduling 
Order M-293 provides that without specific WPB 


manufacturer or a distributor, during any one month 
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WHEN today’s big emergency came along, one of America’s great- 
est resources was the know-how and productive skill stored up by 
industry. Accumulated through the years, this practical experience 
made possible the building of the world’s mightiest war machine. 


Simpson Instruments offer an example. Into their making has gone 
all that 30 years of experience can contribute to the design and 
manufacture of electrical instruments and testing equipment. From 


this long specialization has come a noteworthy advance in instru- 





ment design — a basic movement of a type long recognized for its 
greater accuracy and stamina, and which now for the first time has 


been made a matter of rapid mass production. 


Fortunately, this patented Simpson movement was ready and 
waiting when today’s emergency brought a -tremendous demand 
for electrical instruments. It enables Simpson to build them fast, 
and build them well. 


yi 
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Buy War Bonds and 


The Simpson Movement is a full bridge 
type with soft iron pole pieces. It refines 
this basically better movement to its 
finest expression, and eliminates the slow, 
costly construction which before now 
limited its application. Today this pro- 
duction speed is all-important. Tomor- 
row, the economies of mass production 
will mean far greater dollar value, in 
instruments that stay accurate. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Illinois 
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Typical task of custom-built 
E-MeC fractional H. P. Motors | 
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> Fortunate the motorist today whose garage-owner has a 
Motor Tester. For this scientific check-up on motor compres- 
sion, ignition and carburetion is helping him drive farther today 
on rationed fuel. 


» Only one of thousands of applications for EMC custom- 
engineered Fractional H.P. Motors, it is indication of post-war 
benefits of EMC small-motor engineering skill and craftsmanship. 


> When YOUR‘hew plans demand 

exceptional performance in tiny mo- 
tors (up to 1/15th H.P.), call on the 
experienceofEMCengineers. Write 
for free SERVICE SHEET to help 
you to vital data on your motorneeds. 


ELECTRIC MOTOR | 
CORPORATION 


1204 State Street, Racine, Wisconsin 





E*M: C. FRACTIONAL H. P. CUSTOM BUILT MOTORS FOR ALL INDUSTRY | 








SIGNALLING 


TIMER: 


A new Timer designed to give : the highest degree of precision con- 
trol. The Series $ Timer will command visual and audible attention | 
| 





the instant a time interval is completed. This Signalling Timer pro- 
vides for the automatic closing or opening of a circuit at the end 
of time. As an indication of the versatility of the Signalling 
Timer, it will also operate additional buzzers, bells or lights at 
remote locations. 


FEATURES OF SERIES S SIGNALLING TIMER 
Rugged construction ~~~ &-- Maximum Interval 1 minute 


Compact—5 x 5 x 3'/2 inches to 3 hours 
Motor, slow speed—self-starting 
Pure silver contacts 


_ Write for Bulletin Al4 


INDUSTRIAL TIMER CORPORATION | 


110 EDISON PLACE 


Dial calibration 1 second 
to 5 minutes 


NEWARK, NEW JERSEY 









between April 1 and September 30, 1944, any anti 
friction bearings in excess of (1) 1500 bearings of an 
one size where they are being purchased for inco 
poration in an end-product or for reshipment with th 
end product as concurrent spare bearings; (2) 1509 
bearings of any one size where they are being purg 
chased for reshipment to the Army, Navy, Mariti 
Commission, or the War Shipping Administration sub- 
sequent to delivery of the end product. For example, 
this would include bearings bought for the purpose 
of filling contracts for “second year replenishment” 
bearings and for similar supplemental spare bearing 
requirements ordered by the procuring service.” Bear- 
ings of one size used during a month in amounts less 
than those specified need not be reported. "Tt 

Approval to purchase anti-friction bearings may be 
obtained from the War Production Board by filing 
WPB Form 3333. In doing so, applicants must (1) 
state their delivery requirements, for those bearings 
used in sufficient amounts to require reporting, from 
April through September 1944, inclusive, and (2) 
their finished product schedules for April through De- 
cember 1944, inclusive. 

























No Increase in Dry Battertes for 1944. The possi- 
bility of increasing the supply of dry batteries for 
civilians in 1944 appears remote because of the in- 
creasing demand for batteries for the armed forces, 

Production of some kinds of batteries used by 
civilians may even be lower than in 1943. The 
materials situation has improved, and the facilities of 
the industry have been greatly expanded, but the quan- 
tity of industrial and other essential civilian batteries 
will continue to be limited by the capacity of equip- 
ment that is not adaptable for production of military 
types of batteries. 

Generally speaking, WPB now provides enough ma- 
terial to permit production at the capacity of the dry 
battery industry. But even the expanded capacity of #% 
the industry is not large enough to meet all the many 
war demands and all the usual civilian demands that 
have continued to prevail. 

All military operations, on land and sea’and in the 
air, require enormous quantities of dry batteries. If 
batteries are not immediately available for the family 
radio, it is because batteries are needed for walkie 
talkies, bazookas, signal lights, or other war equipment] 



































Test Instrument Industry Advisory Committee 
Supervised by Government presiding officer, E. Re 
Crane of WPB, the following members now constituté) 
the industry advisory committee for test instruments% 
A. H. Hotopp, Jr., Technical Device Corp.; David 
Newman, Davan Co.; Paul Jackson, Jackson Electfi 
Instrument Corp.; E. G. Perkins, Supreme Instrtsy 
ment Corp.; V. E. Jenkins, Weston Electrical Instr 
ment Corp.; Milton Reiner, Radio City Products Co.; 
J. J. McCarthy, Triumph Mfg. Co., and A. J. Lush, 
Rawson Electrical Instrument Co. 


War Contracts. Reserves for renegotiation refunds) 
which war contractors may set up and show in theif 
statements and annual reports are not to be regarded 
by Government renegotiation officials as binding om 
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Here is a switch—for heavy-duty service—that is as near failure-proof 
and wear-out-proof as modern ingenuity knows how to produce. 
It’s built on the identical principles of “Snap-Lock” limit switches, 


now used by 80% of all machine tool builders, including ourselves. 


1. ONE BASIC UNIT 


This is the basic, single circuit, Snap-Lock Switch unit. 
It is simple in design, built for extra heavy duty and 
long service. Locks positively in either on or off position. 
Wiring always accessible. Quick, clean make or break, 


without arcing danger—safe, sure, shockproof. 


2. ANY COMBINATION 


You may combine any number of standard Snap-Lock 
units in a single assembly, to suit a wide range of switch 
applications—flush or surfacé mounting. Installations 
may be of your own design, or our Engineering Depart- 


ment will be glad to work with you. 


3. FOR ANY MACHINE 


Actually there are thousands of users of Snap-Lock 
Switches, for all types of heavy-duty machines—many 
| operating 24 hours a day on important war work. The 
Snap-Lock principle has been proved, time and time 


again—both original equipment and replacement— 


wherever dependable operation is the first consideration. 


For complete details and specifications, ask for Bulletin EM-43. 


170 EAST 1315 STREET * CLEVELAND, OHIO 2 
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3817 West Lake Street . 


ACCURATE 
QUALITY 


HE QUALITY in Accurate 

springs is built by a‘'step- 
by-step” procedure. One im- 
portant step is taken in the 
plating department. Well- 
built springs can be spoiled 
there. That’s why care, ex- 
perienced workmanship 
and “know how” are the 
fundamentals of Accurate’s 
finishing practice. 





ACCURATE SPRING MANUFACTURING CO. 
Chicago, Ill. 


SPRINGS + WIREFORMS «+ STAMPINGS | 
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contractors, according to a ruling by the Joint Prigg 
Adjustment Board, representing the six Federal 7 
negotiation agencies, it has been announced. 

Joseph M. Dodge, chairman of the Joint Price Ag 
justment Board, states that the increasing practice @ 
providing such a reserve is to be encouraged as a mat 
ter of sound accounting. The renegotiation officials age 
instructed that such reserves are not to be considered 
directly or indirectly in connection with the determp | 
nation of any price adjustment to be refunded to the 
Government under the terms of the renegotiation 
statute. The six Federal renegotiation agencies are: 
War, Navy and Treasury Departments, the U. S. Mari. 
time Commission, the War Shipping Administration 
and the Reconstruction Finance Corp. 
Civilian Goods. Chairman Nelson of the War Pro. | 
duction Board states that civilian goods production on | 
a large scale may not be permitted until six to eight 
months after Germany’s collapse. He favors Gover-| 
ment control over industry during the reconversion } 
period but strenuously opposes “any attempt to put 
the postwar economy in a totalitarian strait-jacket.” 





Aluminum, Copper, Steel Allotments. According 
to Mr. J. A. Krug, Chairman of the War Production 
Board Requirements Committee, the supply of and} 
demand for basic metals are virtualfy in balance for 
all essential production programs. The announcement 
followed the committee’s action on allotments of con-| PR 
trolled materials—aluminum, copper and steel—for the} fum 
second quarter of 1944. drip 
In making second-quarter allotments it was neces-| moi 
sary to scale down the stated carbon steel requirements { ¢on 
of the fourteen military and civilian claimant agencies | 
by approximately 1,000,000 tons. The military claimants 
—Army, Navy and Maritime Commission—received | fest 
slightly less than their stated requirements, but in the] corr 
judgment of the committee the quantities allotted are} ings 
sufficient for all military production and construction | age 
now planned for the second quarter. It was necessaty | imp 
to reduce the request of the various civilian agencies | gg¢y 
by slightly more than 7 per cent. The allocations ot 
copper and aluminum to the respective agencies were 
balanced off with the allotments of carbon steel. The| BRI 
Office of Civilian Requirements was allotted 210,000] ofte. 
ton of steel for the second quarter as against 155,000 tory 
for the first three months of the year. Mr. Krug em} of. 
phasized, however, that this increased allotment does 
not reflect any change in the War Production Board's 
policy of restricting the production of civilian goods 
to the basic essentials, pending clarification of military 
trends and requirements in Europe. The increased al- 
location for the second quarter will go for the pro 
duction of those civilian items already authorized by 
the board as essential to workers on the home front. 





Public Address System Sound Equipment. The 
War Production Board has announced that public aé 
dress system sound equipment will be made available 
to a limited number of industrial plants engaged # 
essential war work. 

According to the Radio and Radar Division of WPB, 
the industrial sound systems have a wider use thal 
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Sulphur & Sulphuric Acid Handling 
Plants 

Rubber Mills 

Cotton Mills & Gins 

Lime Kilns 

Sugar Refining 

Aluminum Plants 

Turpentine & Rosin Plants 

Tanneries 

Drug Manufacturing 

Paint & Varnish Plants 

Brewerles 

Ceramics Plants 











PROTECTED AGAINST: acid 
e| fumes, alkali fumes, splashing or 
dripping corrosive liquids, air-borne 
moisture, steam, corrosive gases, 
conducting dusts, metallic chips, etc. 


PROTECTED BY: a corrosion- 
resistant frame, cooled by a built-in 
torrosion-resistant fan. The wind- 
ings are doubly protected from dam- 
age by Crocker-Wheeler’s vacuum- 
impregnation process which seals 
each coil individually against mois- 
wre, fumes or dirt. 


BRUTALLY TESTED! The seal’s 


effectiveness is proved by labora- 
tory tests (at right) and by hundreds 
of satisfactory installations. 
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SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS 
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Food Processing SEALEDPOWER 
Fertilizer Handling ’ Cowl-cooled 
Cement Mills CHIME Toba later t= 
Oil and Fat Recovery rent : aaa tie 

Flour Mills 5 Pian Ee Cie ree 


ature or call our nearest office 






Now a Corrosion-Resistant 
SEALEDPOWER Motor 











Wet Mines 

Feed Mills 

Coke Plants 

Wood Working Mills 

Textile Mills 

Paper & Pulp Mills 

Glass Manufacturing 

Packing Plants 

Laundries 

Galvanizing & Pickling 
Processes 


Dye Houses and Bleacheries 
Soap Manufacturing 
Crushing & Grinding Milis 
Coal Tippies and Pulverizers 
Foundries 

Cement Mills 

Grain Elevators, Etc. 





I SEALEDPOWER motor was 
placed in tank containing several 
inches of water and run continuously 
for 8 hours (see photo). It stood idle 
in water overnight, then was run 8 
more hours. During motor’s opera- 
tion, the external ventilating fan 
drenched the outside of the frame 
with water. At end of test, the motor 
was disassembled and found to be 
completely dfy inside. 


® A dense atmosphere of extremely 
fine French chalk was kept circulating 
around the motor and through its 
ventilating system for many hours. 
No trace of chalk was found inside 
upon disassembly. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 


>< 


JERSEY 


trench Offices: BOSTON + BUFFALO + CHICAGO + CINCINNATI * CLEVELAND *DETROIT *NEW YORK + PHILADELPHIA »PITTSBURGH*SAN FRANCISCO- ST. LOUIS - WASHINGTON? LOS ANGELES 
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Motors and Generators are usu- 


. ally delivered by the manufacturer® 


with brushes properly installed and 
adjusted to the correct operating 
position. 


Time, long and severe service, 
abnormal loads and tough applica- 
tion requirements exact their toll. 


Even the best of brushes cannot 
functien efficiently without mainte- 
nance and adjustment. Continued 
good operation requires the spring 
pressure to be maintained as the 
brush wears, the brushes and holder 
be kept clean of dust and dirt, and 
commutators kept in good condi- 
tion. 


Long life Morganite brushes re- 
quire a minimum of maintenance 
and it is wiser to spend minutes 
checking Morganite brushes than 
hours changing inferior brushes. 


Whether your problems involve 
main or auxiliary drives in motors, 
generators, or dynamotors, Mor- 
ganite can offer data and recom- 
mendations to safeguard satisfac- 
tory brush service, write 


MORGANITE BR co., Inc. 
Long Island City 1, New York 


TRADE MARK 
‘ 
% 


MORGANITE 
EL UE ts 





merely providing music as a stimulus to workers dugj 
fatigue periods. They are also used to page person! 
in a plant, to distribute “bulletin board” informatign 
to workers, and to give emergency warnings. 

An applicant seeking industrial sound equipment 
must file Form WPB-617. WPB will control the num. 
ber of installations under Limitation Order L-41, gov- 
erning construction. Production of industrial song 
equipment units will be authorized only by such firms 
as have facilities and manpower to produce them with. 
out interfering with other war production. 


Domestic Electric Range Production. A limited 


number of domestic electric ranges are expected to bel. 


made available for essential civilian needs in the third 
and fourth quarters of 1944 according to WPB, 
Plans for carrying out a special war emergency pro- 
gram for the production of 22,000 domestic electric 
cooking stoves per quarter to meet the most essential 
needs of the armed services, hospitals and Federal Pub- 
lic Housing Authority and Federal Housing Admin- 
istration public housing projects and to provide essen- 
tial replacements for civilians have been discussed With 
members of Domestic Electric Range Industry A¢d- 
visory Committee. This total includes 17,000 ranges 
to meet the requirements of the Office of Civilian Re- 
quirements and FHA and 5,000 ranges for military, 
export and FPHA requirements. 


Business Pencil Work Eased. OPA abandons 2% 
forms and reports in its program to ease business’ pencil 
work. It has entirely eliminated within the past 12 
months 171 reports and 32 forms once required under 
price regulations and 70 reports and 23 forms once de- 
manded-under ration rules. Those forms and reports 


still required are being simplified. 


F6r. example, Form A, used by firms to make an- 
nual financial reports to OPA has been drastically 
revised. The new model occupies four pages instead 
of 20; accompanying instructions are contained ona 
single sheet rather than in a 16 page booklet. The new 
report will save the Government 9,350 Ib. of paper for 
every 20,000 copies printed. It will save the business- 
men who must mail it back to Washington $5,000 per 
20,000 copies in postage. And Form B, for “interim” 
financial reporting, has been revised similarly. 

Currently OPA uses a total of 144 forms in carry- 
ing out price regulations. Of these, however, only 
26 are regularly required of businessmen and _indi- 
viduals involved. 

The order covers landing lights, position lights, in- 
strument lights, signal, indicator and approach lights, 
and other items of aircraft lighting equipment. It does 
not cover gunsights and bombsights, indicator lights 
that are an integral part of radio and electronic ap- 
paratus, pyrotechnic devices or aviation ground light- 
ing equipment. 

A table of acceptable aircraft lighting equipment ac- 
companies the order as an informational supplement 
drawn up-for the guidance of the industry. Types and 
specifications of equipment listed in the table have been 
certified as acceptable by the Aeronautical Board, the 
Army Air Force, the Navy Bureau of Aeronautics, of 
the Civil Aeronautics Administration. Manufacturers 
of the certified equipment are also listed in the table 
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How quickly can you whip your revised 
plastic parts into your new design? 


=e . 


“Three years ago we produced the bulk of our 
plastic parts. But because we are primarily an 
electrical assembly and metal working plant 
we were unable to adapt ourselves to quick 
changes in plastic specifications in such parts 
as our fuse posts, spacers and terminal strips. 


“To cope with these sudden problems we called 
in ‘CREATIVE PLASTICS’ ... and the re- 
sult has been so outstanding that we feel more 
secure about our plastic parts being produced 
in your plant than in our own.”’ 


—The above is an excerpt from one 
of many similar letters in our files. 


“CREATIVE” INSULATING GROMMETS 


Five important characteristics 
save time and labor in wiring 


operations:—1. All holes are con- 
2. All threads are clean and lubri- 
cated .. . 3. All parts have geared collars and are 
matte finished for quick handling . . . 4. All cor- 
ners are chamfered to protect against fraying... 
5. Four standard sizes, all immediately available 
from stock. Send for free sample card. 


centric ... 
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In these times of sudden specification changes, 
whip your plastic problems by calling on 
“CREATIVE”. Frequently we can solveAyour 
problem right from stock with such parts as 


-insulating grommet bushings, shown at the 


left . . . or we can fabricate to your specifica- 
tions in suitable materials. 


Take the first step NOW—send us blue 
prints for quotations and delivery promises. 





PLASTICS CORP. 


954 KENT AVENUE BROOKLYN 5, N. Y. 
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will be as large as the television 
hook-up that will telecast the game 
-2-on @ beam of electrons. 


Invisible to these millions, but essential to 
television, will be transformers: regulators 
of electronic energy... The intimate ex- 
perience gained from war communication 
musts, will be applied by Stancor engineers 
to electronic controls of the future—an in- 
calculable plus value... Refinement in 
transformers spells Stancor. 





SEND FOR NEW COMPLETE CATALOG 


gy STANCOR 
* “Jransformers * 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 








Manufacturers of quality transformers, reactors, rectifiers, power 
packs and allied products for the electronic industries. 














which will be kept up to date by reissue irom time to 
time. Additional types of equipment conforming to 
standards and specifications of the certifying agencies 
will be certified and will be included in revised issues 
of the table. 


Wiring Devices and Fuses. Distributors’ purchase 
orders for electrical wiring devices and electric fuses 
that bear preference ratings assigned on WPB 
Form-547 (formerly PD-1X) must be filled after Feb- 
ruary 12 by manufacturers as though they were rated 
AA-2X, the War Production Board has announced. 
Such purchase orders, regardless of their actual .rat- 
ings, are to be treated in manufacturers’ delivery sched- 
ules as though they had been assigned AA-2X ratings. 





PREFORMED COILS 


(Continued from p. 107) 





equipment which the coil user has at his disposal, the 
volume of coils used, and the number of different kinds 
to be made. If it is necessary to hire specialized skill 
and buy coil winding equipment for only part-time ac- 
tivity, chances are that a.company making coils or coil 
parts exclusively can deliver for less. On the other 
hand, if the coil user has a simple coil that can be made 


WHERE PRE-FORMED COILS ARE AT WORK 


MAGNETS Toys 


Advertising Movements Ultraviolet Apparatus 
Annunciators X-ray Equipment 
Bells 

Circuit Breakers ROTARY FIELDS 
Contactors Automobile Starters 
Controllers Generators 

Electric Clocks Motors 

Electric Counters 


Elevator Brakes IGNITION SYSTEMS 


Gongs i 
; Airplanes 
Hoist Brakes Automobiles 


Magnetic Chucks Motorboats 
Magnetic Switches Oil Borders 


Medical Apparatus Stationary Engines 


eter binsbies Tractors 
Trucks 


Relays 
Telegraph Sounders “ s 
Track Switch Throwers ELECTRONICS 


Amplifiers 
TRANSFORMERS Audio Transformers 


Bells Capacitors 
Heat Controls Chokes 
pptieke Dynamic Speakers 

eon Signs Input Transformers 
Radios Interstage Transformers 
Signals Power Transformers 





on existing machinery in a department which has extra 
time, an ‘appreciable saving over outside costs is pos- 
sible and should be taken advantage of. 

The chief point in coil specification is to undertake con- 
sultation on their details with whoever will build your 
coils as early in the design stage as possible. The con- 
sultant may be an outside firm or it may be someone in 
your own organization, but the possibilities of using 
standard parts available before entering on design: at 
special components may well be explored fully. 
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Keeps Them Going 


To all heating devices, their Chromel heating elements might well be called their 
“staff of life.” The heating element alloy, Chromel, just about brought these de- 
vices into being, 37 years ago, and has been their faithful sus- 
tainer ever since. . . . Fortunate it is, that Chromel is so durable, 
these days. In fact, if Chromel, the original nickel-chromium 


resistor, had not been so long lasting—who can say when the Leb da). bs 
Tiel ae 
WIRE : 


device industry would have come alive? For 37 years Chromel 





has served you well. It is described technically in Catalog-M. 


HOSKINS MANUFACTURING COMPANY ©< DETROIT 8, MICHIGAN 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
i imately 25% or more and is durable. _ 

Any lathe, shaper, milling machine, screw machine or 
punch press can be moderni at surprisingly low 
cost by the installation of the Cullman Drive. 

A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. _, 


Write today for full information 


CULLMAN WHEEL COMPANY 
CHICAGO (14), ILL- 


“RAPIDE ~ 
CLEANING 


OF WELD JOINTS 


Cleaning of Scale 
before machining, 
plating or painting. 


Matt Finishing or 
Frosting for 
coloring effect 


A 10 Minute Job Reduced 
to 10 Sétonds .... with 
LEIMAN BROS. 
Labor Saving 
SAND BLAST 


with Continuous Sand Feed 
* 
Ask for free demonstration! 


LEIMAN BROS. 


153 Christie St., Newark, N. J. 





“tion. It is also quite likely that a weak point may be 








' AIRCRAFT MOTORS 


(Continued from p. 96) 





Again, in the case of landing gear operation, it is PF 
possible that operation at high altitude has stiffened the 
gear lubricant to the point where the motor is seriously 
overloaded. It is preferable that the motor lower the 
landing gear by a series of nudging actions rather than 
burn out on account of overload. a 


MOTORS NEED PROTECTION 


ETHODS of obtaining motor protection have 

been emphasized so much that the importance 
and necessity of it has been overlooked. Motors can 
be protected by many methods, the choice of which is 
optional. The important thing is to get protection into 
effect quickly. The ideal protector would operate in 
response to conditions at the weakest point of the motor. 
It is quite likely that this weakest point would be-in 
two different portions of the motor depending on 
whether it is locked rotor operation Of GVéfload opefa- 





in the rotating armature. Therefore, ideal protection 
is difficult to obtain. 

The practical compromise lies in locating the pro- 
tecting means outside the armature. At least two solu- 
tions have been developed. The first uses a thermally 
operated device on the frame of the motor or buried 
within the windings to open the power supply circuit. 
The second utilizes a mechanical load release device 
which ‘is responsive to the torque against which the 
motor must work. This method can adequately protect 
the motor if operation against excessive torque will auto- 
matically unload the motor. 

The thermally operated device which responds to 
frame temperature may have trouble protecting motors 
during operation at altitude. The cause of this is shown 
by Fig. 5. From laboratory tests it can be determined 
that a critical operating condition will result from ex- 
cessive current in the armature windings. The fact 
that this critical operating condition exists can be deter- 
mined by reference to frame temperature in case of over- 
load and by armature current in case of locked-rotor 
operation. Each of these can be used as a signal to 
actuateza thermal device. 

In actual practice, the thermal device is responsive to 
frame temperature and a correction is added by means 
of a heater which is responsive to armature current. 
The combination is adjusted to trip at a temperature 
which will protect the motor. The frame temperature 
rise is much less than the temperature rise at the prob- 
able point of failure. It is the function of the heater 
to correct this discrepancy and to add an amount of 
heat which will result in proper calibration. 

However, these adjustments may not be correct for 
operation at altitude. The temperature rise of frame 
and winds will increase during operation at altitude 
and they will increase approximately in proportion to 
their values during laboratory operating conditions 
This means that there will be an increase in frame tem 
perature rise and this signal is applied to the protecto® 
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sERVE THE ELECTRONIC DEMANDS 


of AVIATION 


@ When American planes concentrate over a target, the 
total of Amphenol aircraft and communications electrical 
parts in that area runs into the hundreds of thousands. 

Such quantities suggest mass production ... but two 
factors in Amphenol production are even more important 
than volume—(1) the highest precision attainable with 
modern equipment—(2) complete range of required types 
in all sizes. Only after these come the speed and savings 
of mass production. 

Primarily, this is Amphenol’s war achievement . . . but it 
is also a peacetime preparation in that it offers extraor- 
dinary facilities, for quantity, quality and engineering co- 
operation when the time comes. 

Meanwhile many of these parts are available under 
proper priorities for current demands. 
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o Mall Bearing « 


MOTORS 


e 
The Choice of 
Leading 
Design 


Engineers 


alley 








. . - because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 
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Ball-Bearing Motors 
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The heater coil provides approximately the same addi- 
tion as under laboratory conditions, but due to lessened 
cooling at altitude, the actual temperature rise at the 
critical point of the motor is much more rapid. There- 
fore, it may be possible for the motor to fail before the 
protector has had a chance to function, or conversely if 
the protector is adjusted for operation at altitude, it 
may limit the time of operation at sea level conditions, 

Careful engineering and adequate tests will provide 
proper protection at both limits of altitude operation, 
It is the designing engineer’s problem to balance the 
effect of frame temperature, added heat and lessened 
cooling until proper protection is realized. It can be 
done, but it requires time and care. 

For this reason, the Army Air Forces has not insisted 
on overload protection for motors and has required only 
locked-rotor protection. To date, the thermal protector 
has not provided a perfect answer even though it is 
practical and available. However, ideal performance is 
not important during conditions of locked rotor. Since 
the maximum effort as shown by Fig. 4 was developed 
at the instant of starting, the point of operation of the 
protector is not important since it is required to operate 
after the point of maximum current and prior to failure, 
In a properly designed motor, several seconds will elapse 
between these points. In a careless design, there is at 
least one second available, and in a very conservative 
design there may be more than 30 sec. available. Locked- 
rotor protection can be designed which will open the 
motor circuit at some point between these extremes 
under any condition of altitude. 


CURRENT RUPTURING CAPACITY 


NOTHER problem which has concerned the spec- 

ification of protective devices directly to motors 
concerns the current rupturing capacity. The circuit 
switching contacts must operate under adverse condi- 
tions. The device must open the circuit under condi- 
tions of starting current in an inductive circuit. This 
is the worst sort of operating conditions for switch con- 
tacts. As a result, the Army Air Forces is adopting a 
policy of permitting the use of an external relay, which 
is needed for starting the motor in any event, as a 
means of opening the motor circuit during protective 
periods. The rating at which a relay will be permitted 
has been tentatively set at 100 amp. normal running 
current. This means that an integral protector which is 
installed on the motor may be required to operate with 
currents as high as 1000 amp. This places greater 
responsibility on the designer of the magnetic contactor. 
This unit may have to make and break starting current 
continuously when an automatic protector is used. With 
motor ratings increasing beyond 5 hp., the contactor 
must be designed for controlling currents of 2000 to 
4000 amp. 

In so far as progress on this development is con- 
cerned, it can be simply summarized by saying that the 
ideal protective device has not yet been developed. The 
Army Air Forces have been asking for locked-rotor 
protection which will function automatically for a period 
of 5 hr. There are at least two flaws in this policy, and 
these are being corrected as rapidly as possible. The 
protective device should have some means for signal- 


ELECTRICAL MANUFACTURING 


es 








gen ers 


RS 


ns ee 


itt Fe toe 


(Phroonix| 


REG. U. S. PAT. OFF. 


TRACING 
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KEUFFEL & ESSER CO. 


EST. 1867 
cHicCAGO - NEW YORK - HOBOKEN, WN. J. 
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% Gibsiloy ““A’’ does not increase appreciably in con- 


tact resistance with use and time as do most other con- 
tact materials. In one installation, with a resistance of 
-0013 ohms at the beginning, after 1,000,000 makes 
and breaks at 9 amps., 115V 60 cycle AC, the resist- 
ance was only .0015 ohms at one ounce contact pressure. 
Gibsiloy “A’’ combining the electrical properties of 
fine silver with the mechanical properties of nickel, 
also has exceptional non-sticking qualities and low arc 
energy. It can be readily machined or coined into any 


desired form. Consult us on your contact problems. 





GIBSON ELECTRIC COMPANY 
Pittsburgh 







For EFFICIENT 
PRODUCTION 





ing. the operator that it has functioned. There is at 
least one instance in which a limit switch was improp- 
erly adjusted and_the-protective device functioned cor- 
rectly. The motor tried to operate the mechanism and 
actually did operate the mechanism so that operating 
personnel did not know that anything was wrong. After 
many hours of operation, the circuit protector finally 
failed and the motor failed too. A signal which would 
have indicated to operating or maintenance personnel 
that the protector had reason to function would have 
prevented this failure. 

The second criticism concerns the requirement for an 
automatiesprotective device. In many~cases a manual 
reset type such as those which have been used indus- 
trially for many years would be adequate. A case in 
point is turret motors which are easily and quickly ac- 
cessible’to the turret operator. Use of the manual reset 
type for this would probably answer the argument about 
“last ounce.” In this case, the motor would be ready 
again by the time that the operator had reclosed the 
protector and the turret would again be in action. 

All automatic types should be equipped with a visible 
signal and an auxiliary contact to which a signal light 
could be connected. The signal only would be ade- 
quate for motors receiving frequent inspection. The 
light should be connected to important motors such as 
landing and wing flap mechanisms and fuel pumps. The 
automatic type is for a remotely located motor. 

Proper methods of mechanically protecting a motor 
have not yet come into use. The popular slip clutch is 
not adequate. This clutch is a torque protective device 
to absorb the kinetic energy of moving parts. The 
torque setting is an overload on the motor and continu- 
ous operation at this load would cause motor failure. 
Further, continuous operation of the club will cause 
heating and an increase in the clutch setting, thus 
hastening the failure of the motor. It is possible to 
devise a mechanical unloading coupling, but the fault 
of most designs is that the operator must stop and re- 
start the motor to re-engage the load. It will be very 
difficult to devise the ideal protector in a mechanical 
form. It must absorb the starting torque of the motor 
and yet release at lesser values during operation under 
locked rotor or overload conditions, 

Concluding, the makers of electrical components 
should not feel that they have met their obligations to 
the aircraft industry until the electrical mechanism is 
equal on all counts and superior in some to competitive 
devices. This will not be true until motors are so pro- 
tected that burn-outs from external causes cannot occur. 





THREAD GRINDER HAS ELECTRONIC 
CONTROL OF MOTOR SPEEDS 


OMPLETE control of grinding speed, both wheel 
and work, forward and reverse, are accomplished 
by the twist of a dial in the new Dalzen Tool & Manu- 
facturing machine illustrated upon the cover of this 
issue of ELECTRICAL MANUFACTURING. The basic con- 
trol is through a standard electronic speed regulating 
system integrated within the machine. 
The work head is mounted at 45 degrees on hard- 
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Oge of the main considerations in selecting 
a magnet wire is the space factor. This is partic- 
ularly important today because modern motors 
gre designed to give the same power from 
smaller frames. That’s why many electrical 
machine designing engineers specify Delta- 
glass Magnet Wires. They know that General 
Electric Deltaglass utilizes most advantageously 
the space allowed for the winding and can 
still take the extra heat. 









Deltaglass Magnet Wires are designed for 
winding motors, lifting magnets, brake coils, 
generators and-other electrical equipment. 
They are smooth, tough and flexible. They can 
be wound into the most intricate coils without 
rupturing their insulation. 















Deltaglass Magnet Wires are insulated with 
a yarn of pure, continuous spun glass that is 
firmly bonded to the copper conductors with a 
recial heat-resisting insulating varnish. They 


mss yarn or with Formex copper con- 
ductors covered with single or double wraps o 


* BUY WAR BONDS * 
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spun glass. Deltaglass is available in round, 
square and rectangular shapes. 

Do you have a magnet wire problem? You 
can get additional information by writing to 
Section Y442-12, Appliance & Merchandise 
Dept., General Electric Company, Bridgeport, 
Conn. Deltabeston Asbestog- and Glass-in- 
sulated Wires and Cables are distributed na- 
tionally by Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise Distributors. 








-girl Orchestra” Sunday 10 P.M. EWT, NBC. “The 
World Today” yews every weekday 6:45 P.M. EWT, CBS. 
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ACME MAGNET WIRE | 


is more than just “‘sold:’ 
It’s ‘“‘engineered”’ into our 
customers’ products! 


W* aim to sell not Acme Magnet Wire but the 
service it’s designed to give. So, we study the 
application, then recommend the wire. We are 
asked almost daily to solve these ‘‘application 
problems.”’ We do it either by supplying a different 
wire or by modifying the present wire to meet the 
specific condition. No charge is made for this 
money value.” 


service, yet it can have a definite “ 


But studying a problem would 
be only “‘lip service”’ if the Acme 
line did not include sufficient 
types and sizes to meet all 
troubles. Here is the Acme 
**prescription case :” 







ENAMELITE 
Plain Enamel 


FORMVAR 
Special Enamel 


COTTONITE 


Cotton Over Enamel 


SILKENITE 
Silk Over Enamel 


PAPERITE 
Paper Over Enamel 


HEATEX 


Glass Covered Wire 


The enamel, the base insula- 
tion used in most types, was 
developed in our plant to meet 
the exacting requirements of 
our own coil winging needs. 
Its adhesion and flexibility 
more than meet all standard 
electrical tests. The cotton, 
silk and paper are of a like 
high quality. The glass of 
HEATEX wire has the flexi- 
bility of ‘silk and the full heat 
resistance and insulation value 
of solid glass! If you have a 
winding problem, write for 
suggestions — also for test 
samples if you wish them. 





THE ACME WIRE CO. 
NEW HAVEN, CONN. 


MAGNET WIRE — COILS — VARNISHED INSULATIONS 
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ened and ground ball bearing ways and assures a con- 
stant downward pressure to the work. The unit shown 
handles a wide variety of work up to 934 in. length 
of thread any place on a 20 in. shaft. A cam arrange- 
ment having a master cam with an adjustable fulcrum 
block and pick-off gears provides for the making of 
variable relief up to 0.025 in. per % in. length of land 
on as many as 24 flutes in taps and thread cutters. 

Motor elevation of the head permits rapid clearing of 
work when indexing from thread to thread and for 
easy work removal. Gears need to be changed only to 
change pitch and relieving cam. Semi-automatic op- 
eration is provided at push of a button. 

The wheel dressing units are two types, both motor 
driven with automatic feed into wheels. Dressers and 
wheel head are self-compensating. Size of work is au- 
tomatically maintained after wheel dressing. 

The following electrical equipment is provided. A 
1 hp. de. 1200/3500 rpm. motor drives the grinding 
spindle ; a 1 hp. de. 135/3450 rpm. motor drives the work 
spindle; a % hp. ac. rpm. motor drives the coolant 
pump; a fractional hp. ac. motor drives the dresser and 
the wheel elevating motor is of the 4% hp. ac., 9.8 rpm. 
type. A control panel supplies and controls all motors, 
ac. and de. and a 208/220/380/440/550/volt 50-60 
cycle transformer is also included. The push button 
dresser control removes 0.001 or 0.002 in. per cycle. 


SUPERCHARGER CONTROL 


(Continued from p. 115, 


The turbo-boost selector is the pilot’s control device by 
which he regulates the operation of the turbo control sys- 
tem. It contains four small calibrating potentiometers 
which require adjustment only to compensate for small 
differences in engine and turbo performance. Once the 
calibrators are set, the pilot can control the turbo boost on 
all four engines simultaneously by turning the large 
central control potentimeter. 

The turbo governor (Fig. 1B) is a dual safety device 
driven by a flexible drive shaft from the gear type oil 
pump of the turbo-supercharger. One part of the 
mechanism, called the overspeed control, prevents the 
turbo from exceeding its safe operating speed through 
a gear-driven linkage-operated potentiometer. The 
other part, the accelerometer, anticipates the pressure 
increase from turbo acceleration and provides a poten- 
tiometer movement to introduce signal to start opening 
the waste gate in time to present overshooting of the 
manifold pressure. 

The turbo amplifier is an intermediate unit between 
the control units and the waste-gate motor. It receives 
two kinds of signals from the other control units. One 
kind calls for rotation to open the waste gate ; the other, 
to close it. After amplifying the signal, this unit de- 
termines the direction of waste-gate movement called 
for and controls the power delivered to its motor. 

Details of the turbo control bridge circuit are shown 
in Fig. 3. Through this unit the potentiometers in the 
turbo-boost selector, turbo governor and pressure-sen- 
sitive control are interconnected with the balancing 
potentiometer in the waste-gate motor. 
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This curve shows the core loss relationship of light- 
gage ARMCO Electrical Steel for varying frequencies 
at a fixed induction. It is one of many “job-history” 
charts prepared by Armco Research technicians for 


manufacturers of high frequency equipment. 
If you need test data on electrical steels for spe- 
cific jobs, we'll be glad to supply you with infor- 
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mation like this. Just tell us the induction and fre- 
quency in which you are interested. This will help 
determine the correct electrical steel grades for your 
wartime uses as well as peacetime. 

Many electrical products for home and industry 
will benefit greatly from lessons learned during the 
war. Notable progress is being made in the creation 
and production of special light-gage Armco High 
Silicon Steels for all kinds of high frequency equip- 
ment. Besides providing many new conveniences, 
steels like these will help insure safer transportation 
and faster, more accurate communications. 

There is a grade of ARMcO Electrical Steel for 
every need. You will get steel of top magnetic qual- 
ity with low core loss and exceptional permeability ; 
steel that’s ductile, flat and clean-surfaced. May we 
work with you? Just address The American Rolling 
Mill Co., 1441 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMCO 
INTERNATIONAL CORPORATION. 
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RESISTANCE WELDING 





(Continued from p. 118) 


or annular. Its diameter should be about equal to the 
thickness of the thinner sheet and its projection about 
fifty per cent of that figure. 

When the welds are successively made so close to- 
gether that the fused metal of one spot overlaps the 
adjacent one, the process is known as seam welding. In 
order to obtain production with this process, the work 
must be advanced in a manner coordinated with the 
timing of the welds. This is readily accomplished by 
using rotating disc or wheel electrodes which hold the 
work under pressure as it is fed between them. The 
current is controlled electronically so that the correct 
quantity and duration of flow is applied at properly 
spaced intervals which are coordinated with the feed of 
the work. 

The result is a continuous joint which 1s fluid-tight. 
This method is ideally adopted to the making of pres- 
sure containers, fastening bottoms in cans, forming 
watertight seams in boxes and many similar applica- 
tions. As in the case of spot welding, seam welds may 
be of the lap joint or bridge joint variety, depending on 
the quality of the finished surface desired. 

The joining of two members of the same cross sec- 
tion transversely to their length is produced by butt 
welding. This requires a clamping type electrode which 
brings the two parts together under great pressure after 
sufficient current has been passed through the joint to 
bring the pieces up to the melting point. This method 
can be readily applied to straight, angle or “T” con- 
nections of all types of bars, rods and other structural 
shapes of all sizes. 

A modification of butt welding which is quite popular 
is flash welding, which consists of bringing the clamped 
parts together under light pressure, followed by a short 
period of relaxed pressure during which the resistance 
at the joint becomes greater and hence greater heating 
occurs, accompanied by flashing, after which the molten 
parts are brought together with great pressure. This 
method is therefore practical for joining parts which are 
not carefully cut, such as longitudinally joining wires. 
rods, tubes, bars, etc. 

The fourth principal type of resistance welding 1s 
percussive welding, which utilizes electrostatic or elec- 
tromagnetic storage systems to accumulate sufficient 
energy which is suddenly dissipated at the junction 
formed by the joint being welded. This is followed by 4 
percussive blow applied simultaneously or immediately 
following the discharge. 


FOR HIGH SPEED ASSEMBLY 


QUIPMENT for this form of welding is ideally 

suited for high speed production work where the 
short interval required by the change of parts between 
the electrode is simultaneously being utilized to charge 
the storage system. The peak electrical requirements 
for such equipment is, therefore, considerably reduced 
from that prevailing in butt, seam and spot types of 
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t. torch bows out. Today, small wires are 
terminated or linked together simply by Indenting 
the connector to the wire with the Burndy HY- 
TOOL. Speedy and simple . . . for no torch, no fuel, 
no acid are necessary. 

But the big feature is that simple Indenting elimi- 





_ nates faulty connections. Note the cross-sectional 


view at the left . . . showing how connector and con- 
ductor have been permanently joined by indenting 
with the HYTOOL. The connection is on to stay! 

It’s a better electrical conductor, too; since the 
Burndy HYDENT connectors used are of one-piece, 
pure copper construction. No seams or joints to 
loosen, or increase resistance! 

Why not have the complete story on this modern 
connecting method at your fingertips. The Burndy 
HYDENT Catalog, available on request, gives com- 
plete details. 





BURNDY ENGINEERING CO., INC. 


107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 
IN CANADA: Canadian Line Materials, Limited, 13 
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Life for Work-Swamped Drafting Rooms 


THIS 
BOOKLET 
EXPLAINS 


GUNTER 


> s! 
cela the modern, easy 


way to do hard 
| reproduction jobs 


| 


UNTER 


- COPYIST 


@ Perfect machine-made tracings in minutes instead 
of hours ... clear prints direct from pencil originals 
. . costly checking or proof-reading eliminated . . . 
old or wrinkled tracings and drawings renewed . . . 
black or colored materi- ¢ 
al, one-sided or double- 
sided data, reproduced 
in size-for-size error- | 
proof, change - proof }{ 
copies .. . inexpensively 
... by your regular office 
help . . . with unmatched 


speed. 







PHANTOM VIEW. Assem- 
blies can be shown in a simple, 
progressive series of drawings, 
with each added element show- 
ing sharply against a phantom 
background of associated parts. 
The three simple steps to make Phantom Views are 
explained in our booklet. 


AFTER-WAR RECONVERSION: If you are in the 
midst of plant reconversion, the Hunter Electro- 
Copyist can help you make short work of the large 
prints of floor plans, machinery locations, wiring and 
piping layouts, etc. that various departments require 
for reference. 


FILL IN AND MAIL THE COUPON TODAY |! 





HUNTER ELECTRO-COPYIST, INC. 








430 S. Warren St., Syracuse 2, N. Y. 


Please send me copy of your new booklet explaining photo-copying 
by the Hunter Electro-Copyist. 


... boise 


Meee. .... 


Street 


City .. 





| 
| 
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welding equipment where all current is drawn from 
single phase power lines through the welding trans- 
former at the instant of use. 

Electrostatic and electromagnetic storage types of 
resistance welding equipment consist of an electronic 
rectifier which charges a condenser bank or an induct- 
ance in the form of a welding transformer, respectively. 
As rectifiers may be constructed for three phase opera- 
tion, this type of equipment is admirably applicable for 
economic operation as the intermittent peak single phase 
load of the other types is reduced to a low uniform 
three phase load. Total power requirements are reduced 
to about Y%th of the other methods. 

Percussive welding is best fitted to thin sections 
where the short, sudden spurt of heating is so rapid 
that burning, blistering, indentation and metallurgical 
changes are minimized. 

There are many variables in applying any of the 
forms of resistance welding. Each application must 
be carefully considered before Standardizing on the 
method and, conditions of welding. In general, the use 





125 HP. BILLET SHEAR CLIPS 
10 IN. STEEL BARS WITH EASE 





VERY part of this 80 


are air operated. Automatic 


ton billet shear has been 
designed on a fabulous scale 
for the pressure applied on the 
knives is 4,500,000 Ib. to make 
light work of cropping 10 in. 
steel bars at the rate of six 
cuts per min. The whole 
unit is operated by a 125 hp. 
motor which drives the fly- 
wheel through multiple V- 
belts. Clutch and hold-down 


pressure lubrication is *pro- 

vided by a mounted unit. 
Here shown inspecting the 

shear are Gustav H. Zim- 


mer, Designing Engineer, 
and Arthur Yates, Superin- 
tendent of Punch and Shear 
Department of the Buffalo 
Forge Co, which built the 
machine for the Timken-De 
troit Axle Co. : 
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When thai day arrives... — 


Let's get together! 


a 


Ic you believe in the future of America as we 
do, then we're asking for an appointment im- 
mediately after the victory has been won... 


when a bright new era awaits us all. we both can keep it, you can again take advan- 


Perhaps we can talk about a coil problem 8 of Anaconda service and the benefits 
... how thoroughly we're organized to help derived from the single product control “from 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 


you on such a problem only military censor- ae pierre oe * comme. 
ship forbids telling now. Or it may be that 8 P : 
you manufacture your own coils and will bein. © ANACONDA WIRE & CABLE COMPANY 


; ; i General Offices: 25 Broadway,New York 4 AN 
terested in discussing magnet wire—any shape Chicago Office> 20 N.Wacker Drive 6 

‘ . . Subsidiary of Anaconda Copper Mining Co. 
—any insulation that your operations require. Sales Offices in Principal Cities 


, This Senabiaraiaess mark 
7, amie , f7 : Z symbolizes the best ef- 
wy 7 ’ 4 4 

SLA oe MLE WANE - Qnac_ue 


forts of modern research 





and production. 


ANACONDA WIRE & CABLE COMPANY 
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THE WIRE IS WOUND 
ROUND AND ROUND 





THIS UNIVERSAL PORCELAIN CORE 


Ohmite Vitreous Enamel Rheostats have won an enviable 
reputation with engineers and in industry. And each 
Ohmite rheostat going into service adds proof to the 
evidence that Universal porcelain parts have definite ad- 
vantages in electrical applications of rigid performance 
requirements. Universal genuine porcelain insulators 
have high dielectric strength; withstand thermal shock 
and arcing; are non-corrosive; resist acids and will not 
carbonize because they contain no organic binders. 
Send blueprints of parts and specifications for estimate. 
No obligation. 


THe UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET © © SANDUSKY, OHIO 


wide, 174" deep. 


PROTECT IT WITH Paragon DELAY 
RELAYS 


NOTHING is more vital to the war production pro- 
gram than electrical equipment. Guard it with Para- 
gon automatically reset, synchronous motor operated 
800 series time delay relays, which: 
1. Protect rectifiers and tube filaments from application of 
plate current before filaments are preheated. 
2. Accurately control the various steps of motor acceleration. 
3. Dependably delay the closure of elevator control circuits. 
4. Stagger the closure of multiple circuit systems so that full 
load will not be applied at start. 
Accuracy of the time cycle and operation of the timer not affected 
by changes in ambient temperature or vibration. Designed for 
panelboard mounting or may be mounted to standard handy box or 


single gang switch box. 
a 
; y 
[std a 






PARAGON 
ELECTRIC CO. 
. 700 Old Colony Bidg. 
CHICAGO 5, ILLINOIS cam 
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of light pressures increases the resistance of the joint 
and tends to reduce the current drawn from the trans- 
former if the voltage across the electrodes is main- 
tained constant. The resultant weld shows a tendency 
to spit and heat the work where it is held in the elec- 
trodes. On the other hand, an increase of pressure 
reduces the resistance at the joint, more current will 
flow increasing the power requirements and also im- 
proving the spitting and flashing tendencies. The re- 
sult is an improved surface appearance with heavy cur- 
rents, heavy pressures and short heating cycles. 

An important factor in all work is the condition of 
the electrodes. Fundamentally they should be kept 
cool and clean in order to secure low resistance and heat 
loss at the point where they contact the work. This is 
particularly true when copper and aluminum and their 
alloys are being welded and there is a trend toward a 
pickup or adhesion of particles of the metal on the face 
of the electrodes. This immediately results in high 
resistance contact and poor results. 

To overcome these defects, electrode tips are available 
which are cooled by a circulating water or refrigeration 
system, it being desirable to carry the coolant as close 
as 3@ in. from the tip face. A factor where low resist- 
ance metals are being welded is the use of special high 
resistance alloy electrodes or tungsten or molybdenum 
inserts which will concentrate the heating at the surface 
of the work and have the desirable property of pre- 
venting particles of metal from the work sticking to 
the electrodes. 

Particular attention must be devoted to the material 
being welded. Manual heat control and timing of cur- 
rent flow can be satisfactorily applied to materials which 
have a wide temperature range in the plastic state and 
do not change their metallurgical characteristics in 
that temperature range. Probably the simplest ferrous 
material to weld is mild steel which produces a good 
weld over a wide range. Hence this material has been 
welded by the resistance method for years while it was 
considered impractical to join certain ferrous alloys and 
most non-ferrous metals and alloys by that method. 

Research which probed into the reasons why these 
unsatisfactorily weldable materials fail has revealed 
many factors which the engineer-designer should care- 
fully consider in creating and specifying welded joints 
in his products. Stainless steel may be satisfactorily 
welded if the temperature of the plastic metal is kept 
low. High temperature causes carbon to come out of 
solution resulting in a welding bead dissimilar and 
weaker than the parent metal. 

Chrome-molybdenum alloys form a glass hard area 
around the weld due to a metallurgical change as a 
result of temperature. The material therefore becomes 
“cold short” or extremely brittle on cooling so that 
it will fail on shock. The original state may be re- 
covered by proper annealing, but where many welds 
are present, this proves unsatisfactory due to the ex- 
pansion stresses set up during annealing causing many: 
of the spots to break before they become normalized. 

Proper timing and temperature permits satisfactory 
welding of copper, bronze and brasses, aluminum and 
its alloys, but each variation of the constituents of @ 
metal requires some change in its welding technique 


ELECTRICAL MANUFACTURING 





Pet 


Mister! These Could Ce Your Handa. . 


Right at your own desk, aione and in your own way, you can 
appraise the value of this modern CLUTCH HEAD Screw in terms 
of speed, safety, and low cost on the assembly lines. 


~ 

With the assortment of CLUTCH HEAD Screws and sample Center 
Pivot Type “A” Bit ... mailed to you on request ... you can 
check the fact that CLUTCH HEAD has everything offered by any 
other screw, plus definite features found in no other screw on the 
market today. In a word, we are content to let you discover that 
CLUTCH HEAD is a screw that sells itself, on sight, and by any 
basis of comparison. 


On the score of dependable production, you may 
place reliance on the resources of this organ- 
ization and on those of responsible Licensees. 


For field maintenance and re- Consider the economy of 
pair, it is important to note time and money: in this 
that this is the only modern Center Pivot Type ‘“‘A”’ 
screw operative with the ordi- Bit. It serves through a 
nary type screwdriver ...even longer continuous “‘spell.’’ 
with a piece of flattened steel Full reconditioning is 
rod in emergency. This fea- merely a matter of a brief 
ture has proved its value in application of the end sur- 
many phases of the war effort. face to a grinding wheel. 


UNITED SCREW AND BOLT CORPORATION 
LY eA DAA NEW YORK 
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Select your Post-War 
PLASTIC SOURCE 


Tow! 


% It your post-war products will require plastic parts in their 
construction, we suggest that you establish a source of produc- 
tion today to avoid the expected rush for plastics tomorrow. 


Every day more manufac- 
turers can see what their 
lastic requirements are to 
and,consequently they 
plan constructively for the 
post-war period and the 
great demand for plastic 
production that will come 
with it. We urge you there- 
fore, to consult with our 
engineering department 
now. Get cost-free advice 
from seasoned plastic ex- 
erts. Your action now will 
elp get your products on 
the market quickly when 
peace comes. 


Write today--no odligation! 


2001 S. MICHIGAN AVE. 


ROGAN BROS. CHICAGO 16, ILLINOIS 


Compression Molders and Branders of Plastics 








BOTH HANDS FREE 


—for Greater 
Production with 


“LINEMASTER”’ 
FOOT TREADLE SWITCH 


3-PHASE MODELS 
NOW AVAILABLE 


Time-cramped plants all over the country are adopting ae 
—" anna a greater production—for added 
Leaves ds on tres for work. A must for machines 
> a ao a uently. MOMENTARY OR 
MAINTAINED CONTACTS i ALL MODELS. Rated at 
= Amps—125-250 voits, A.C.-D.C. 10 Am 0-475 volts, A.C., 
oe 2 H. P. Double-pole and three-pole mechanism. 3-Phase 
els rated up to 2 H. P. 575 Volts, A.C. 


We Welcome Specifications on Special 
Requirements. Write Today for Bulletin. 


SIMONDS MACHINE COMPANY, INC. 


15 MASSACHUSETTS AVE. SOUTHBRIDGE, MASS. 
MANUFACTURER’S AGENTS — SOME TERRITORIES OPEN 









| about which it is difficult to generalize. Brass, for ex. 


b 


ample, makes an excellent joint but excessive heati 
will volatilize some of the zinc from the alloy solution 
resulting in a poor weld. Certain aluminum alloys 
such as 24ST and 17ST which are popular in aircraft 
work, form a crystalline structure around the weld 
and hence will not take stress. By careful and proper 
electronic control with cooled electrodes which prevent 
excessive heating of the adjacent material, satisfactory 
welds with these alloys are obtained. 

Care must be exercised in starting the welding of 
large parts to minimize the effects of local heating, 
In joining a thin sheet to a framework of heavier ma- 
terial, the thin stock should be laid out flat and taut, 
Spot or seam welding should then proceed from a cen- 
tral point outward in one direction and then from 
the center in the opposite direction, thus obtaining a 
smooth level fastening without waves and_ buckles 
which would otherwise develop and tend to make an 
unsatisfactory finished job. 

The current required for the first few welds of a 
series which are closely spaced will be lower than for 
the remainder due to the change in electrical resistance 
between the two parts due to the good conductivity 
through the completed welds which form a parallel 
path with the point being welded. Sufficient additional 
current must be supplied in such cases to maintain 
proper current at the spot being welded. 

The power required for welding varies with the re- 
sistance of the metals being joined. The quantity of 
heat generated is equal to I?7R. Hence the higher the 
resistance, the less current needed. As the power con- 
sumed is I X E, for a fixed voltage E, the power re- 
quired for a high resistance material is much less than 
for a low resistance one. In practice, aluminum and 
its alloys require about five times the power needed 
for steel; brass about four times. 

The application of the proper method of welding re- 
quired for any particular job rests with the design 
of the unit being fabricated. Many novel methods of 


| welding have resulted from the accelerated production 


of items needed for the national defense. Details of 
many of these cannot be disclosed at the present time 
but will undoubtedly have an important bearing on 


| the design of postwar civilian products. 


A few interesting ways of doing jobs which were 
formerly difficult and costly, if not almost impossible. 


_ will illustrate how thought, ingenuity and application 
_ of proper technique may reduce cost, improve quality, 
| simplify design and expand production. 


SOLVING SPECIFIC PROBLEMS 


OINING of flexible cable to a lug by brazing or 
soldering always results in stiffening for a distance 


| from the terminal due to capillarity of the strands draw- 


| 


ing up solder or spelter. This is usually a hand job ~ 


requiring considerable skill. A leading electrical manu- 


| facturer has developed a production method utilizing 7 
| a special jig around the fixed electrode of a spot welder 7 
| which secures the lug and cable in proper position while 7 
a small stream of water cools the cable right up to the > 
sleeve of the lug, maintaining its flexibility and metal-— 
The cable is secured in grooved 


lurgical properties. 
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7 harmful effects of vibration are fully recognized 
by both designers and users of equipment in every 
field of industry. Aircraft, communications, automotive, 
and instrument manufacturers, have long included vibra- 
tion control and/or isolation as an integral part of their 
designs. Today many manufacturers of machine tools 
and other metal working machinery are incorporating 
vibration isolation in their new designs. Proper vibration 
isolation insures finer precision, longer functional life, 
less maintenance, and greater personnel efficiency. 


“It Takes Rubber in Shear to Absorb Vibration.” 


To obtain the greatest efficiency in vibration control, 
& mounting must be soft in the direction of the disturb. 
ing forces, yet have stability or resistance to movement in 
directions normal to the major thrusts. In designing rub- 
ber mountings the possibilities of using rubber (natural 
or synthetic) in compression, tension or shear present 
themselves. Illustrations above depict each method. 


Rubber is an incompressible material, and to secure 
Proper deflection, a compression type mounting must 
allow freedom for flow or bulge of rubber (Figure 1). To 
obtain the necessary deflection in compression, the 
mounting becomes excessively soft in all other direc- 
tions, and instability results. 


Rubber in direct tension, although softer than rubber 
in compression, lacks stability in directions perpendicular 
to the load (Figure 2). Rubber in tension stretches, thus 
reducing the cross-sectional area. It is therefore sensitive 
to injury, and any cut or tear will cause rapid failure. 


Rubber in shear is much softer, and yields more 
rapidly than in tension or compression. Greater deflec- 
tions, therefore, can be obtained from a given size of 
rubber element, with the stress applied in shear. The 
results of utilizing this fact in a mounting design 
(Figure 3) are compactness, convenience of application 
and highly efficient isolation properties. 


For complete information covering all Lord Mount- 
ings, as well as engineering discussion on vibration con- 
trol, write for Bulletins 103 and 104. 


BUY MORE 


WAR BONDS 


| , * >) , Y 
| , Ke fl ) * IL | 
~ BONDED RUBBER 


IIE 
MOUNTINGS 


Originators 


\ 


MLL hhililill ll ll, 


BAKX<S 


N 
N 
N 
N 
N 
. 
N 
N 
, 
\ 


LLLLLLLLLLLLLLLLLLL 





LORD TUBE FORM MOUNTING 
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SALES REPRESENTATIVES 


NEW YORK - - 280 MADISON AVE. 


CHICAGO - S20 N. MICHIGAN AVE. 
DETROIT - ~ 7310 WOOOWARD ave. 


BURBANK, CAL. - 245 €. OLive‘ave. 
MADIAN REPRESENTATIVES 


OWER ENGINEERING CORP... LTO. 
TORONTO. CANADA 
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Paper-Insulated Coils up to 4'2 Diameter 
... Wound in “Stick’’ Form...As Many 
As 28 at Once 


Any size or type of paper-insulated coil up to 414” 
diam. can be produced at maximum output per 
operator on the Universal No. 105 Winding Machine 
— the “Duo-Matic”. Production figures as high as 
280 coils per hour have been reported. 

As many as 28 coils can be successfully wound at 
the same time, and output is further increased by 
greater efficiency in handling completed coil sticks 
through the group-transfer of wires to a new arbor. 


FEATURES 

@ Paper injected automatically without retarding wind- 
ing — length increased on successive wire layers 

@ Double paper supply, ‘‘Fingerless’’ delivery shelf and 
V-shaped guide plates eliminate wrinkling 

@ Two-section arbor and arbor support for convenience 
in transfer 

@ Wire spool unrollers and compensators maintain uni- 
form tension, reduce spoilage, speed ‘‘change-over”’ 

@ Space-winding and mid-tap attachments 

@ Electrically-controlled stop-motion acts when wire- 
spools run out 

@ Sensitive counting mechanism stops machine at com- 
pletion of coil 


Cross-wound Coils (lattice-type) — 
Bulletin 84 

Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 

Gutter-wound Coils, for heavy duty — 
Bulletin 98 ° 

Spool-wound Coils, non-insulated — 
Bulletin 102 . 

Paper-insulated Coils (14 at once maxi- 
mum) — Bulletin 104 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


ere Me Mr ee mee CMe rk ea | 





212 


| current is prescribed. A pulsation weld has been found 





electrodes which prevent flattening. A series of readily 
interchangeable electrodes are used so that the proper 
set are available for any size of conductor. 

In the manufacture of the subassembly of an elec- 
tronic tube, a novel jig is used to properly locate the 
helical coil in accurate space relation to a central wire 
support during the mash welding of the two parts, 
Precision spacing in this unit is essential for optimum 
tube characteristics in the finished product. The an- 
swer to this problem was secured by slipping a piece 
of accurately dimensioned spaghetti over the support 
wire, placing the coil around it and welding in place. 
When completed a current was passed through the 
assembly which volatilized the spacer in an instant 
producing a most satisfactory and easily assembled 
complete unit. 

Projection welding has been applied to the frequent 
problem of securing a disc at some intermediate point 
along a shaft or rod. This can be efficiently fabricated 
by making each portion of the shaft separately and 
providing a slightly rounded surface on the ends which 
are to be joined to the faces of the disc. By design of 
a suitable jig which holds the parts in proper align- 
ment, an excellent assembly of the three pieces is ob- 
tained by projection welding, heat being concentrated 
at the center of the joint and pressure squeezing the 
two rods into intimate contact with the disc over their 
entire cross sectional area. 

The design of a contact disc for a mercury switch 
has been perfected which is dependent on pulsation 
welding for sealing after the interior has been charged 
with hydrogen and the required quantity of mercury. 
A small hole located in one of the chromium alloy 
caps of the unit is placed under a special pressure tight 
electrode of a projection welder. Air is evacuated, 
hydrogen and mercury are admitted after which a 
small steel ball about 4. in. diam. drops over the hole. 
Pulsation welding seals this bead to the edge of the 
hole to form a perfect seal with a minimum of heating 
and disturbance to the contents and surface of the 
finished part. 

The joining of hemispheres always is a problem to 
the designer and manufacturer due to the problems 
resulting from heating, distortion and entrapped air 
before sealing and the vacuum created on cooling after 
heating. A new method of solving this job is possible 
by the use of resistance welding. The hemispheres 
of low carbon steel of light gauge are spun with a 
small check which is seam brazed. To minimize dis- 
tortion, it has been found advisable to spot weld the 
parts together at four points. This is done by pulsation 
welding with electrodes located diametrically opposite 
making two welds simultaneously. The reported con- 
ditions under which this weld is made are: 100 Ib. per 
sq. in. pressure, 1600 amp., three impulses of four 
cycles on and one cycle off. The seam is then brazed, 
breathing being permitted by a small hole punched in 
one of the pieces. The final operation after cooling 
is to seal this vent. The plug used is a small counter- 
sunk head rivet 0.050 in. diam. As no means of sup- 
port is possible, a very light pressure is necessary for 
the operation. 

To prevent heating of the entrapped air, very low 
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HOW TO MAKE SCARCE TIN 
GO THREE TIMES AS FAR! 


E’RE a “have not” nation when it 

comes to tin. That’s why a new 
plating method—developed by Westing- 
house—makes big news! High frequency 
induction heating is the answer, and it not 
only fuses a uniform, corrosion-resisting 
tin coat on sheet steel five times faster than 
previous methods—it also uses only one- 
third as much tin! 


Unexpectedly, glass made by Corning plays 
an important part in this job. The picture 
at the left shows the key units creating the 
high-frequency, tin-smoothing waves. They 
are glass vacuum tubes about like you’d find 
in a radio station. Note, too, the glass bowl 
insulators handling the ‘“‘juice.” As an ex- 
ample of the type of service these glasses 
must give, one plant is installing tin-plat- 
ing oscillator units with 72 times the power 
of the largest radio broadcasting station 
now on the air in the United States! 


High electrical insulating qualities are just 
one of the interesting characteristics you 
can get in glass made under the Army-Navy 
. “E” flag at Corning>There are glasses with 
an expansion coefficient practically equal 
to that of fused quartz; glasses that are ex- 
tremely resistant to mechanical shock; 
glasses that can be made into intricate 
shapes formerly considered impossible. If 
you even suspect that glass may help solve 
one of your problems, we want you to know 
that Corning’s “know-how” is at your 
service. A study called “There Will Be More 
Glass Parts In Post-War Electrical Parts” 
will help bring you up-to-the-minute. Won’t 
you write for a copy? Address the Electronic 
Sales Department M-4 Bulb and Tubing Divi- 
sion, Corning Glass Works, Corning, N.Y. 


Photo Courtesy of Westinghouse 
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satisfactory when made at 30 Ib. per sq. in. pressure, 
315 amp., four impulses consisting of one cycle on 
and three cycles off. 

Another problem frequently facing the designer of 
electrically actuated products is the fastening of bush- 
ings in sheet metal surfaces. Upsetting or staking are 
used but are frequently inaccurate and of poor quality, 
Projection welding ideally solves this problem with 
proper design of the component parts. The hole in 
the sheet metal portion can readily be precisely lo- 
cated and made of correct diameter, provided with an 
annular projection which fits snugly around a shoulder 
on the screw machine produced bushing. Projection 
welding with proper current and timing gives a con- 
tinuous weld around the periphery of the bushing which 
is forced flush with the surface of the disc. An excel- 
lent, clean cut. job results which is accurate, true, low 
in cost and of remarkable strength and neatness. 

An unusual solution of a corrosion problem involving 
aluminum soldering of the ends of a very minute alu- 
minum wire meter coil has been worked out in the 
following manner; a bar of copper was butt welded 
to one of equal dimensions of aluminum. This com- 
posite piece was rolled into thin strips and cut into 
small ribbons, one end being copper, the other alu- 
minum. The end of the fine wire coil was wound 
around the aluminum end of the ribbon which was 
then folded over a few times and spot welded. In this 
way a secure and corrosion free connection was made 
from the aluminum wire to a copper strip which was 
then readily soldered to the terminal of the device in 
the usual manner. 

The use of resistance welding in its many forms is 
of paramount importance to the designer and manu- 
facturer who is ever on the alert to improve the quality 
and reduce the cost of his product. Every assembly 
and subassembly where fastening of metals is required 
should be carefully scrutinized to determine whether 
resistance welding in its most suitable form may be 
economically applied. 
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(Continued from p. 138) 


but on the basis of stimulating production—hard work 
and production are the only way out of the economic 
hangover which must follow this world orgy of war. 
“America must play a world part in trade. But we 
Cole Steel | can’t sell abroad unless we are willing to buy from 
r . ment | abroad. One of our difficulties of the last postwar 
office equip | period was that we had the foolish notion that we could 
will again be | sell far more abroad than we bought from foreign 
ofter the wor | sources. We must learn that there must be something 
| approaching balance if world trade is to be a success. 


available 


ARTHUR D. WHITESIDE, formerly vice chair- 
man, WPB— 

“Tf we let manufacturers loose now to produce what 
they want to, I don’t know what we would do at the * 
end of the war. A four-point reconversion policy 
might be: Return of plants to civilian production on a 
quota basis, until most of them are reconverted. This 
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PERMANENT MAGNETS MAY DO 








Engineered Savings! 


Shortly after Pearl Harbor, our engineers rec- 
ommended changes in the permanent magnets 
used in the GN-38 generator of the Signal 
Corps’ field telephone, because the material 
then employed contained a high percentage of 
cobalt, the supply of which was limited. 

Our engineers designed a new permanent 
magnet which exceeded specifications, yet has 
resulted in savings of more than: 


@ 150,000 pounds of cobalt 


@ 140,000 pounds of other 
critical materials 


@ Y2-pound in weight per 
generator 

@ 25,000 man-hours 

@ $1,000,000 in cost 





These savings are typical of the many benefits 
which have been realized through modern per- 
manent magnet engineering. Because of our 34 
years of specialized experience in this one par- 
ticular field, our organization has played a lead- 
ing role in designing and rfanufacturing perma- 
nent magnets for ever-increasing numbers of 
electrical and electronic devices for land, sea 
and air warfare. 

This unusual experience should 
prove valuable to you in solving your 
engineering problems ...and our 
engineers will be pleased to consult 
with you. Write us, on your letter- 
head, for the address of our office 
nearest you and a copy of our ‘Per- 


Photo Courtesy Kellogg Switchboard & Supply Co. manent Magnet Manual’ : . 


IT BETTER 


Help Win the War in '44—Buy War Bonds! 


INDIANA STEEL PRODUCTS 
Company 


* SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 & 


6 NORTH MICHIGAN AVENUE © CHICAGO 2, ILLINOIS 
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should take two to three years. Rescheduling of price 
controls to permit concerns to live, but ee not the 

25 per cent mark-up manufacturers want, a position in 
the reconversion schedule for new producers, and con- 
trol of distribution to prevent inequities of supply.” 










NILES TRAMMELL, President, National Broadcast- 

ing Co. (in a letter to affiliated stations )— 
“The addition of sight to radio is as revolutionary 
as was the addition of sound to sight on the motion 
picture screen. Despite the problems and risks which 

_ confront the broadcasting industry, television service 
should be brought as soon as possible into every Ameri- 
can home, and that it is and should remain the task 
of private enterprise. A nationwide network will not 
spring up overnight. First steps must wait until after 
the war, when materials needed to develop the under- 
taking will be available. Regional networks will 
gradually stretch out over wider areas, and will them- 
selves become linked together. Thus, city after city, 
across the continent will be brought into network opera- 
tion, until finally complete nationwide networks will be- 
come a reality.” 
























the tie that doesn’t bind 


The bit of elastic that holds up your stocking has 
one thing in common with this annular coil spring. 
Both are called a ‘‘garter."" This particular one 
comes in diameters from a half inch up. Widely 
used to expand leather washers they are also com- 
bined with a carbon or graphite ring to minimize 
steam leakage in turbines. 


Springs of this type must be extremely [flexible 
and resilient. Pressures must be uniform yet soft 
enough to prevent binding. If our experience can 
help you— 


Write, wire or for extra speed, phone— 
Holly 2211 or call Detroit, Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. nowy, micnican 







































CLINTON RECTOR, Chief of the Plastics Section, 
WPB (in a report of the Society of the Plastics Indus- 

y, Inc.)— 

“While slight improvement in plastics production is 
expected by the middle of the year, the supply situation 
will remain critical throughout 1944, leaving little 
hope for enlarged civilian allocations. Contrary to ex- 
pectations growing vut of increased allocations of plas- 
tics during February for such civilian items as tooth- 
brushes and combs, growing military requirements may 
necessitate cuts in such allocations. Although new ca- 
pacity for the production of ethyl cellulose has recently 
hecome available, several large military procurements 
which are expected to develop will make it impractical 
to consider the use of this material for any except 
indispensable purposes. 










































H. W. SWEATT, President, Minneapolis-Honeywell 
Regulator Co. (in annual report )— 
“Our company is prepared to introduce after the 
war improved systems for the control of domestic heat- 
ing. Widespread introduction of these control systems, 
for postwar home heating and air conditioning, and 
personalized heat for apartments, has been delayed only 
by the war. These postwar plans must wait for their 
realization while the urgent war needs of the nation con- 
tinue to require the company’s full energies and re- 
sourcefulness in the production of electronic control 
equipment for war planes; tank periscopes, telescopic 
gunsights and other ordnance items; vitally needed in- 
dustrial control equipment, and a limited volume of the 
company’s regular heating, air conditioning and refrig- 
eration controls to meet essential requirements. 

“The indispensable role of instruments and control 
systems in the operations of American industry has 
never been so strikingly demonstrated as during the 
last year. Industrial control devices have been essential 
in the synthetic rubber and 100-octane aviation gasoline 

K st See = programs; in heat treating of metals; in the manufac- 
a ee ture of penicillin, and in producing industrial alcohol, 
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FIBERGLAS* ELECTRICAL INSULATION Now AVAILABLE! 


(Increased Fiberglas Production permits this Announcement to be Made ) 





Fiberglas Tapes available in all widths and thicknesses from Fiberglas Braided Sleevings. 
003” to .015”. 





oi wind 





A few of the many types of Fiberglas fabricated materials, 
including Fiberglas cloths, tapes, and tubings; Fiberglas-mica 
combination material and Fiberglas laminated sheets. 

% 


Fiberglas Tying Cords both treated and untreated. 


Not pictured but also available are: Unprocessed 
yarns, varnished tapes, cloths, sleevings, and saturated 


sleevings. F i 8 & i? G L A S 


%T. M. Reg, U.S, Pat. Off, 





Qwens-Corning Fiberglas Corporation, Toledo 1, Ohio. 


Fiberglas Canada, Ltd., Oshawa, Ontario. ELECTRICAL INSULATION 


Get in Touch with Your Electrical Distributor Now! ... Fiberglas Materials 
are in stock for immediate delivery! 


Eart B. Beacn Company INSULATION AND Wires, Inc. Mica InsuLator CoMPANY 
Pittsburgh, Pa. Atlanta, Ga. Chicago, Illinois 
. Cambridge, Mass. Cleveland, Ohio 
ELECTRICAL SPECIALTY COMPANY ry a ‘ew York. N 
; “igh > Detroit, Mich. New York, N. Y. 
Seattle, Washington St. Louis. M : 
a E St. Louis, Mo. MircHet-Ranp InsuLation Company 
HENERAL ELECTRIC Suppty Company Now Meck: M. ¥. 
Buffalo, New York INSULATION MANUFACTURERS Corp. 


NATIONAL ELECTRICAL Corn Com PANY 
Columbus, Ohio 


GrayBar Exvectric Company, Inc. Cleveland, Ohio Bluefield, West Virginia 
oe i os Minneapolis, Minn. 
Philadelphia, Pa. , 


Rochester, New York Chicago, Illinois 


PREHLER ELEcTRICAL INSULATION 


Ric sc , 
tichmond, Va Leo J. MeyBerGc Company ComMPANY 

Wurrre Suppiy CoMPANY Los Angeles, California Chicago, Illinois 

St. Louis, Mo. San Francisco, California Cleveland, Ohio 
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@ Notice the holes in this carbide tool for fabri- 
cating airplane parts, made from Cleve-Tung 
hydrogen-reduced tungsten metal powder. This 
product is approximately 99.9+% pure, being 
processed by the most modern methods in a plant 
which handles no other material that might 
possibly contaminate. Nor is iron or any other 
mineral used to bind the particles together. 
Cleve-Tung metal tungsten powder is now avail- 
able to all who hold necessary priorities. 


CLEVELAND TUNGSTEN, INC. 


0 MEECH AVERUE CLEVELAND, OHIO 














Percentage Timers 
Type PT 2a 


Automatically controls the 
percentage of time at which 
any AC electrical circuit 
can be closed or opened 
out of a definite length of 
time. 


Used for regulating heat in- 
put for small electric fur- 
naces, ovens or heaters; to 
control the proportionate 
flow of chemicals for treat- 
ment of boiler feed water 
and other industrial proc- 
esses. 













Write for interesting 
Bulletin 2500. 


& 1444 & 
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gunpowder and chemical products. Production of stan- 
dard peacetime controls continued on a reduced scale 
during the year.” 


R. C. COSGROVE, Vice President, Manufacturing 
Div., Crosley Corp. (addressing graduates of the Uni- 
versity of Cincinnati war training classes )}— 

“Increased individual productivity, through utiliza- 
tion of new and more efficient methods and equipment, 
will be the principal factor in determining our future 
prosperity. Unit costs of postwar products can be kept 
moderate, if individual workers are enabled to produce 
more and better goods, and workers can continue to 
enjoy the advantages of high income. 

“We all want the individual worker to have a high 
income because he makes up so large a part of the na- 
tion’s purchasing power. Unless he has a high income, 
he cannot buy the products created by the tremendously 
increased manufacturing facilities of these past few 
years. If we get very high productivity from a very 
highly-paid worker, the cost of finished goods can be 
low, in terms of what he makes, and he, therefore, can 
purchase a great many of them.” 


SENATOR ALBERT W. HAWKES (at the Second 
War Congress of American Industry )— 

“T am not complacent about our patent system. It 
has been improved from time to time, and like all 
human institutions, its defects should be examined and 
improved in the light of experience. But its essentials 
are sound. Under its impulse we have become the first 
industrial nation of the world. It has fulfilled its pri- 
mary purpose, the progressive development and applica- 
tion of the useful arts and sciences to the benefit of the 
public as a whole.” 


GASTON F. DuBOIS, Vice President, Monsanto 
Chemical Co. (on the occasion of the presentation to 
him of the Perkin Medal by the American Section of 
the Society of Chemical Industry )— 

“Business leaders today are far more conscious of 
civic responsibilities toward their employees and toward 
the public in general than they were twenty or thirty 
years ago. Civilization does not advance through tech- 
nical progress; its advance is the result of moral 
progress, and history amply demonstrates _ this. 
Progress of. the chemist cannot be measured by his 
technical achievements alone. His real achievement can 
be evaluated only by the service he renders to his fel- 
lowmen, and for this purpose his technical skill must 
be combined with a consciousness of civic duties. But 
is the chemist fully aware of them?” 


WILLIAM B. BAILEY, Economist for the Travelers 
Insurance Co. (addressing the twenty-fourth annual 
sales congress of the Life Underwriters Association of 
New York)— 

“The conservative attitude of the majority of the 
nation’s citizens toward their increased buying power 
during the war augurs well for the development of pri- 
vate industry after the war. Although approximately 
three-fourths of all incomes in the country are under 
the $5,000 bracket, there has been an accumulation of 
$80,000,000,000 in savings bank accounts; also another 
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No. 1452D: Ten inch Celluloid Face 
14 52 1} bevel edge slide rule. Inches and Metric 
rules on bevel edges. List Price $3.50 


No. 1446D: Ten inch Painted Face vertical 
edge slide rule. Inches and Metric rules on 
vertical edges. List Price............. $1.50 


No. 1444D: Five inch Celluloid Face Pocket 
slide rule with convenient additional reference 
COGUR, BR PUR ii nonccinisssacseuss $2.25 


Note: These “emergency” slide rules have 
Scales A, B,C1,C, D and K on front. On reverse: 
Scales S, L and T. Leather- 
ette cases and instruction 
manuals included. 





JUST PHONE OUR 
NEAREST NUMBER 


Atlanta JACK. 2121 Los Angeles —TRI. 8164 
Birmingham 3-8183 Memphis 8-6796 
Boston § UBERTY 4690 Milwaukee MARQ. 7246 
Buffalo CLEVE. 0370 NewOrleans RAY. 0331 
Chicago KEY. 7000 New York WIS. 7-7678 
Cincinnati MAIN 2664 OklahomaCity 3.6306 
Cleveland CHE. 7347 Omaha ATLANTIC 7890 
Columbus MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
Dayton . ADAMS 9174 Portland ATWATER 868! 
Denver MAIN 5161 St. Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 













PMA ina SR 


Hollywd GRANITE 4188 Seattle MAIN 4022 
Houston CAPITOL 1233 Tampa M-8377 
Indianapolis MKT. 4466 Toledo ADAMS 7224 
Jacksonville 5-2166 Tulsa 3-0168 
Kans. City VICTR 7881 Washington NATL. 4063 
Knoxville 3-4944 Wichita 2-2722 









or mail or phone to our Chicago office. 


BLUE PRINT COMPANY 





Main Office: Chicage 
725 CHESTNUT a 1520 SANSOM consiinte tindieatl- flinilen 
LOMBARD 7044 MAIN 1002 Los Angeles + Miluwauhes 
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“My 
Production 
Has Increased 


11% 


Since We 
Started Using 


Sherman 


Terminals” 


Atypical customer’s comment— 
“Sherman Terminals, Soldering Lugs, 
Fuse Clips, etc., do help to save time and 
speed up production.”’ Find out about 
these Sherman Electrical Fittings. They 
may cost you less than you’re paying 
now, too. Write for Catalog. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 


Terminals, 


S herman Fs Ch 








The Permometal” tip of all PERMOPIVOTS* is your guarantee of longer life and greater 

accuracy for precision instruments. PERMOPIVOTS retain their satin smoothness and 

low coefficient of friction many times longer than ordinary pivots. They cannot corrode 
. tequire no oil .. . are non-magnetic. 


: PERMO, Incorporated « 6423 Ravenswood Avenue, Chicago 26, Illinois 


WRITE TODAY FOR COMPLETE INFORMATION 
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$25,000,000,000 in Government bonds; and other re- 
serves in insurance and pension funds, even while in- 
debtedness has been reduced. No inflation has resulted 
from war production. I think that industry realizes 
that it must do its best, to provide employment. The 
National Association of Manufacturers and local cham- 
bers of commerce are striving to attain this goal so 
that Government can spend money on public works and 
will not have to set up relief projects. American busi- 
ness is now out of the dog-house and this should be 
continued by keeping distribution in line with produc- 
tion. Private enterprise should adopt new methods to 
meet the big challenge ahead and the major problems 
of postwar days.” 


I. W. CLARK, Mer., Better Homes Dept., Westing- 
house Electric & Mfg. Co.- 

“The need for one million housing units or more an- 
nually in this country of ours, for a period of at Jeast 
ten years, is well established. This is necessary to keep 
\merican housing standards on a basis with the balance 
of our living economy. Annual net family increases— 
replacements of units destroyed by catastrophe—or de- 
molished as sub-standard or for commercial expansion 
require about 900,000 new units annually, while for the 
past ten years our building rate has been at the yearly 
average of only 35,000 units. This has created a huge 
backlog of possible orders. 

“Need, however, is one thing. Converting this need 
into actual houses is quite another. It will require 
the concerted effort of the entire housing industry to 
produce a better package—a better living unit—in order 
for this need to appeal to the consumer on a sufficiently 
strong basis to compete against the automobile, the de- 
layed vacation, fur coats, jewelry, and a thousand other 
consumer items which will be strenuously fighting for 
a share of the surplus consumer dollars that will exist 
at the end of the war period. 

‘All signposts indicate that all new homes of 194X 
will be electrical. Strong indications point toward a 
greater use of electricity in existing homes. Both of 
these factors are based upon the following points: 
Electrical energy has been a major factor in the vast 
and amazing: production of war goods and materials. 
Its production has been greatly expanded. As we turn 


.from war to peace, vast amounts of energy will be 
available to play a major part in raising the standards 
of American living. Never in history has man had as 
flexible a source of power and energy as that which 
we now have in electricity.” 


ALFRED P. SLOAN, JR., Chairman of General 
Motors Corp., (at the Second War Congress of Ameri- 
can Industry )— 

“Economic statesmanship has become a vital part of 
business leadership. It assumes increasing importance 
and at an accelerating rate as the economic system be- 
comes more and more intensified. Through evolution 
it has reached the point where it now importantly in- 
fluences the always changing pattern of the economy. It 
is not an exaggeration to say that under existing cir- 
cumstances it may well determine the fundamentals of 
the pattern itself. The greatly involved problems that 
arise as we pass from a war. to a peace economy, the 
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~QOK RELAYS ARE 
A LLG 


Here are some angles about Cook relays that are 
of interest to you. 


* Carefully designed to the high standards of Cook 
engineers. 


* Tooled and fabricated completely under one roof. 


* Highest grades of all materials are used in all 
parts of Cook relays. 


® Precision manufactured with modern equipment 
in a model plant. 


* Assembled and tested with exacting care by 
skilled workers. 


* Efficiency with capacity to produce in quantity. 


Consider these facts when planning your relay re- 
quirements. These angles and the ‘‘plus features’’ 
included in Cook relays, truly make ALL 
Cook relays ‘‘extra-ordinary." 
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highly volatile forces that will exist during the transi- 
tion and the great uncertainties involved in the longer 
term position to follow—all bring that fact into bold 
relief. It is in periods of great adjustment and rapid 
evolution that the prevailing forces develop the maxi- 
mum effect. For then all is in a state of flux. The 
dangers are then the greatest; the opportunity for con- 
structive accomplishment the most far-reaching; the 
necessity of intelligent cooperation the most essential.” 









OSCAR L. BARD, President, Michigan Tool Co.— 

“There is one fact we cannot get away from in War 
or Peace: The strength of an Industrial Nation lies in 
its ability to ‘produce’—whether it be tanks or auto- 
mobiles, guns or farm equipment, ships or refrigerators, 
But, ‘production’ itself is not enough. To be really 
strong, we must continuously produce ‘better’ things, 
We could not have avoided defeat in 1942 with 1918 
vintage automobiles, trucks, or refrigerators. It is cus- 
tomary: to think of these things as ‘Consumer’ goods. 
They really are not. The millions of them we own are 
one of the reserves we have been drawing on to fight 
this war.” 


HARRY M. WILLIAMS, President, Automobile 
Merchants Association of New York— 

“Postwar automobile buyers should be prepared to 
find at least a 25 per cent higher price tag attached to 
their purchases than they did before Pearl Harbor. 
Continuation of high taxes and increased labor and ma- 
terial costs will necessitate a sharp rise in the retail 
price of the first models off the assembly lines. These 
cars will be replicas of the 1942 models with but minor 
changes, owing to the huge consumer demand which 
even at the present time would dwarf the industry’s 
peak year of 1929. 

“As a result of the percentage increase in the expense 
of all makes, the bulk of postwar sales will be concen- 
trated in low-price economical vehicles, inasmuch as 
the majority of the public will want a car with greater 
operating economy to compensate for the extra initial 
expenditure.” 
























R. T. HASLAM, Director, Standard Oil Co. of New 
Jersey (before the Baltimore Advertising Club)— 

“Of late, there have been people who have tried to 
persuade us that the frontier no longer exists—that it’s 
passed—beyond recall. They say we can’t have busi- 
ness prosperity without the stimulus of a Western 
frontier. They say that our civilization has matured 
and that life today calls for other qualities. Calls for 
dependence rather than independence—for restrictions 
rather than a will to cilmb over barriers—for stress on 
security rather than opportunity. Those who claim that 
there is no frontier today refer, of course, to the geo- 
graphical frontier, which is not the only kind. 

“America is a nation of frontiersmen, and the pio- 
neering spirit of the frontier did not die with our ad- 
vancing civilization. Our political theory is based on 
the concept of education of the individual and keeping 
him free from that kind of regimentation which saps 
the driving energy of men. Whether he wears a coon- 
skin cap, grimy overalls, or the suit of a businessman, 
the American is always a frontiersman—pushing for- 
ward toward the horizons of tomorrow.” 
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Its astonishing ability to resist moisture is a most 
important characteristic of Lexel insulating tape. Tests 
in our own and other laboratories show that it is 98.4% 
moisture resistant. Without special treatment of any 
kind, this naturally results in more efficient, compact 
and lighter installations, especially valuable in instru- 
ments, controls, electronic circuits and lead-in and 
hookup wires, where space is scarce. 

Additional compactness and weight saving also come 
from the fact that the conductor is always center-sealed. 
It is heat-sealed in a continuous helical tube of tape 
throughout every inch of its length. No extra material 
is needed for this insurance against off-centering. 

These qualities, plus its high dielectric strength and 
insulation resistance have gained acceptance for Lexel 
in a wide variety of military applications. They will 


prove equally valuable for products you are planning 


for peacetime production. 

We'll gladly send additional details, or provide test 
samples of Lexel tape or insulated wire for your 
experimental use. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, cal] on us. 


“LEXEL” is a registered trade-mark of The Dobeckmun Company. 
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Garlock Products 


Help Keep Things Moving! 


Garwock packings, gaskets and Kiozvure oil seals 
play a vital role in war plants throughout America 
...and in U.S. warships, planes and tanks through- 
out the world. Our Armed Forces as well as our 
industries rely on the dependable performance of. 
GaRLock products to keep things moving fast— 
for Victory. 


Tue GarRLock Pacxinc Company, Patmyra, N. Y. 


In Canada: The Garlock Packing Company of Canada, Ltd., 
Montreal, Que. 
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Garvock 7021 Compressed Asbestos Sheet 
Packing is a superior gasketing material 
for severe conditions, such as super-heated 
steam at extreme pressures and light oils 
at high temperatures. Thicknesses 7;” to 
14”. Sheets 40” x 40” and larger. 


GARLOCK 
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INSULATION TESTER 


(Continued from p. 100° 


without much regard for the screws projecting below. 
The large gussets at each corner and the right side) 


panel, which is screwed on, give the cabinet ample 
rigidity. Ventilating louvers at top and bottom of the 
two sides and back, besides serving their purpose, add 
to the appearance by dividing up otherwise large flat 
unexciting surfaces. 

Taking up the interior arrangement, the cathode-ray 
tube is located at the top, so as to be as far away from 


stray magnetic fields as possible, and still be at eye level} 


height for convenient operation. The heavier parts, 


such as the surge generator and synchronous switch} 


are mounted on the bottom. This leaves the back of 


the cabinet for the sweep and cathode excitation circuits) 
Starting at the top of the back, there is a plastic shelf] 
Reading from) 


on which are mounted the small tubes. 
left to right, these are the surge generator tripping 
thyratron, two sweep thyratrons, and two rectifiers 
which supply 600 volts de. for the cathode ray tube, 
Immediately below are a row of four filament transform- 


ers, and below that are the sweep power transformer,? 
peaking transformer, cathode power transformer, and] 
Then there are a pair of} 


cathode voltage capacitor. 
terminal blocks, two fuse sockets, and openings for BX 
cable connections to power supply and external inter- 
locks. This is an arrangement which permits easy access 
to all parts, provides good ventilation, and keeps the 
connections as short as possible. 

On the bottom, at the back, there are the surge gen- 
erator filament and power transformers, with the surge 
capacitor between them. Near the center, the large 
discharge thyratron is mounted on a plastic ‘table on 
which is also mounted a small rectifier circuit for nega- 
tive grid bias and the capacitors, which couple the grid 
to the tripping tube above. The rectifier is mounted 
separately on a post insulator. Then, next in order, 
there is the synchronous switch, which has already been 
described above. 

Turning to the front panel, the cathode-ray tube 
screen is covered by a safety glass window for the pro- 
tection of both the tube and the operator. The large 
end of the cathode tube is held in a plywood ring bolted 
to the panel and the afterpart suspended from the top 
in a felt-lined, steel clamping device. The small knobs, 
starting at the upper left and reading counterclockwise, 
are the sweep bias, the voltage divider, the sweep selec- 
tor, beam intensity, and beam focus. As the latter two 
operate at or near cathode voltage, they are controlled 
by long plastic shafts and mounted on a plastic strip 
fastened to the top. This also helps to shorten the 
wiring by bringing them close to the cathode resistance 
voltage divider. The central control handle turns the 
selector switch, which provides for connecting any paif 


| of phases of a three-phase winding to the surge genera- 
| tor, and for connecting the remaining phase to the 


oscillograph. 

This selector switch is a three-pole, five-position, 
double-break plastic affair. Its size was determined by 
the creepage distance needed to hold 10 kv. surge volt- 
age from flashing over. Stationary contacts are 3 in. 
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“Beefing” Won't Help! You need Horsepower by Howell 


ELECTRICIAN: Boy, they’re running me ragged. Motors coming in with 
no insulating varnish on ’em, and no phase insulation. Some of ’em 
out of balance. Doesn’t take much to break those babies down. 
Horse: I know. That’s why I want to tell you about Howell Motors. 
RECTRICIAN: Yeah! You better know what you're talkin’ about. 
Horse: Every Howell Motor is thoroughly insulated. All our rotors 
are statically and dynamically balanced—they’re precision-built, too. 
fLECTRICIAN: Good! But do they stay that way? 

Horse: You bet they do! Good materials—copper rotors, high grade 
bronze or ball bearings—and careful workmanship insure long 
life. Ask the hundreds of Howell users in the automobile, ventila- 
tion and air conditioning industries, in dairies, grain elevators, 
shipyards, tank plants—they’ll tell you . . . you can always depend 
00 Howell Motors for longer, more dependable operation. 
ECTRICIAN: I know. I’ve used them. But we haven’t got Howells here. 
Horse: Well, quit “beefing” and specify Horsepower by Howell for 
your next job. 


For your specialized or standard motors, phone the nearest 
Howell representative today, or write the factory. Get the 
finest motors that money can buy at no premium in price. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 


Howell Totally Enclosed, Fan-Cooled Motor (shown 
above). Available through 125 H.P.... all working 
parts are protected against dust, fumes or moisture 
. . » Fan cooling prevents undue temperature rise 
(motor overheating) . . . All steel, streamlined 
housing provides minimum weight and greater 
compactness of overall length ... built to N.E.M.A. 
frame dimensions . . . special horizontal and 
vertical fan-cooled motors are available. 

Also a wide range of other types of motors up to 150 H.P. 





DO YOU NEED- 


» Small 
Stampings 


Special 
Terminals 


Soldering 
Lugs 


Precision 


| Washers 
up to %”" O.D. 


Manufactured to Your Specifications 


Large Tool Room Facilities 
plus 20 Years Experience insure 


HIGH GRADE STAMPINGS 
QUICK DELIVERIES 


on Medium and Large Quantities 


scinnoameimiitmahiaaaamneaen 
| Let us Quote on Your Requirements | 


DIEBEL DIE & MFG. CO. 


3652 N. Lincoln Ave., Chicago 13, Ill. Phone WELlington 4202 
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Patented 1932. (U.S. No. 185-8994) 

No. 600 . . . Molded Bakelite socket with specia! lamp 
gripping features, 6/32 terminal screws and a {” in- 
sulation barrier; high arched lens for side visibility, 
orect interior diameter to control lamp heat and to 
eames oe! lamp removal without tools. increased diam- 
eter flan 7s coverage of an —~ 
stron, ol sole inderwriters Approval for 120 


 —— 

KIRKLAND ae DUTY UNITS, standard since 

1931 on the products of America's finest manufacturers. 
All units feature: single hole mounting; easy lamp 
removal from the front; screw terminals in husky sockets; 
longer threaded area for thicker panels; and most im- 
portant, Non-Turn Lug to prevent the unit from turning 
in the mounting-hole. 


WRITE FOR NEW CATALOGUE 
Distributed Nationally by 


GRAYBAR ELECTRIC 
COMPANY 


The H. R. KIRKLAND CO., Morristown, N. J. 





round steel. The rotating element is made of a square 
plastic rod on which are mounted three pairs of phos- 
phor bronze switch blades. The ends of this shaft are 
turned to fit in self-lubricating bronze bushings. On 
the inner end there is an indexing device and the two 
50 ohm series discharge resistors. These are wire- 
wound, non-inductive, and large enough to dissipate the 
full wattage of the surge generator. 

On the inside of the front panel, next to the selector 
switch, is the time-delay relay which prevents applica- 
tion of surge voltage for five minutes after turning on 
the filaments. This interval is needed to bring the 
large thyratron to operating temperature. 

The two large knobs below control the output of the 
surge generator. These are tap switches conected to 
an auto-transformer. One gives 10 per cent steps and 
the other 2 per cent, so that by adding their dial read- 
ings any voltage from 0 to 100 per cent can be obtained 
in 2 per cent increments. The remaining objects on the 
front panel are two signal lights and four toggle switches. 
A green light is used to indicate that the filaments are 
on and at operating temperature. A red light indicates 
that the surge generator is functioning. The switches, 
left to right, are filaments, oscillograph, synchronous 
switch, and surge generator. The three large porcelain 
bushings mounted on the right side near the selector 
switch are the output terminals. 

The capacitance voltage divider, which controls the 
ratio of output to deflection voltage, consists of a six- 
point tap switch and a group of ten capacitors in series. 
These capacitors as well as other small ones throughout 
the tester are a new ceramic type which are used be- 
cause of the scarcity of mica capacitors. Since at this 
writing no failures have been reported after several 
months usage, it is expected that the new type capacitors 
will prove satisfactory. The voltage divider switch 
changes its ratio by varying the capacitance from 30 
to 1000 mmf. in parallel with the deflection plates, while 
the series group of ten remains at 50 mmf. to take the 
greater part of the applied voltage. On the first position 
of this switch there is a 500 ke. tuned circuit which may 
be kicked into oscillation by the surge. This gives a 
standing 500 kc. damped wave on the screen, which is 
used for calibrating the time axis. 

Several of these testers have been in 24 hr. service 
for a sufficient length of time to prove the design to be 
a well balanced one. Of course, improvements in design 
will be made from time to time, but the principle of 
operation seems to have a firm foundation. 


FLEXIBLE SHAFTING 


(Continued from p. 122) 


unless torques are decreased to the given figures. 


| Where fatigue is no factor, ratings need not be decreased 


nearly as much or at all. Fatigue is no factor for hand- 
operated remote control shafts, or where corkscrewing 
torque is lower than fatigue torque. 

Fig. 5(B) shows a similar comparison for shafts of 
two sizes. At small radii the rating of the larger shaft 
is less than that of the smaller one. For a given operat- 
ing radius there is, therefore, a certain shaft size which 


ELECTRICAL MANUFACTURING 
























fj, ee Ys 
CAN YOU SEE THE (“QLM 


Where do you find quality in wire? In the metal itself? 
...the insulation?...the sheathing or finish that the 
eye can see?...or the way they are put together? No, 
in Roebling Electrical Wires and Cables quality is the 
sum total of all of these —a result of wire specialization. 


Your products can benefit from this quality. In the 
war equipment of today, performance takes priority. 
With return to peaceful times, performance will still 
be building reputations again. The reliability and in- 
tegrity that have always characterized Roebling elec- 
trical conductors back up the quality of any product 
you make that uses wire. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 






PACEMAKER IN 


E & L i N G WIRE PRODUCTS 


WIRE ROPE AND STRAND + FITTINGS © AERIAL WIRE ROPE SYSTEMS * COLD ROLLED STRIP ROUND. AND SHAPED WIRE 
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES © SUSPENSION BRIDGES AND CABLES * ELECTRICAL WIRES AND CABLES 
. WIRE CLOTH AND NETTING © HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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Your Problem May Not Be 
8 Miles UP—like this one! 


This Gast Vacuum Pump (25FF70- 
VC) plays an important part in a 
stratosphere test chamber for dupli- 
cating, in the laboratory, conditions 
found at altitudes up to 40,000 feet. 
This testing equipment is now stand- 
ard in many plants making aircraft 
parts and instruments. 


Other Gast Rotary Air Pumpsand Air 
Motors are meeting equally unusual 
requirements for the war effort and 
industry on applications ranging 
from submarine tenders to vacuum 
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GAST Air Pumps are Solving 


Air Pressure and Vacuum Problems 


brake boosters, milking machines, 
and agitator units in chemical plants. 


In your power problems, consider 
the trend to air and consult Gast 
engineers for suggestions. Write for 
catalog of Gast Rotary Air Pumps 
(interchangeable for vacuum or air 
compression) and Gast Air Motors 


Address: GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Mich. 
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permits the highest torque rating. These maxima 
fatigue-torque ratings, regardless of shaft size, are 
plotted over the operating radius in Fig. 7. 

It appears from this that flexible power shafts are 
commercially available for high torques in gentle curves 
and for small torques with severe bends, but that there 
are limiting combinations of torque and curvature 
beyond which shafting must be specially designed. This 
limitation on shafting is by no means a limitation on its 


use. In almost all points of specification it is very easy 
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% 
CORE DIAM: 


4 % 1% 


Fig. 9 _ ear control shaft data forms this curve of 
torque versus core diameter. Ratings for 
torque are+limited by fatigue and corkscrewing 
effect. Radius must be kept large enough, even for 
remote control work where fatigue is not a factor, 
to avoid giving the wires a permanent set. 


to reduce shafting torque with gears or speed reducers. 
Even when full torque can be carried by commercially 
available shafting it is often more economical, in terms 
of cost, weight and bulk, to use a small flexible shaft 
with gears rather than a larger flexible shaft connected 
directly. Fig. 7 also shows that for almost straight 
drives or couplings, flexible shaft construction offers 
attractive possibilities. 

Torque ratings of remote control shafts are plotted in 
Fig. 9 against core diameters. Operating radius is of 
less importance in remote control jobs becatise fatigue 
is no factor ; the radius must be kept large enough, how- 
ever, both in operation and installation, to avoid giving 
the wires a permanent set or deformation. For both 
power drives and remote controls it often pays divi- 
dends to locate the shaft so as to avoid sharp bends. 
Often a slightly longer shaft with larger operating 
radius is preferable to a shorter one with a sharp bend 
though representing a slightly higher cost. 


GEARING HAS TWO ADVANTAGES 


INCE high fidelity, or accurate setting of instru- 
ments, is often the main concern in selection of 
remote control shafts, this consideration determines the 
diameter of the core which may be larger than would 


ELECTRICAL MANUFACTURING 





et? 48 4 
, plastic in 
AbOw et conte the 


«pacts *) 00 
ca 
recht s 
rics. A oP? ive . 


1d be Ying th 
isd 


She RICHARDSON COMPANY _ 


MELROSE PARK tut NEW BRUNSWICK. N ) FOUNDED 1868 


DETROIT OFFICE 6-252 G. M. BUILDING. DE TROIT 2. MICHIGAN 


~ 


APRIL 1944 








EsG acti eee 


Controlled HEAT 


IDEAL 
ELECTRIC SOLDERING TOOLS 
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Revolutionary ““Thermo-Grip” Soldering Tools con- 
centrate instantaneous, intense heat directly on the part 
to be soldered. Melt new high melting point solders— 
quick. Not just ordinary soldering irons, but a com- 
plete line of special tools to do specific jobs—better. 


IDEAL “HOT-BLADE” 
WIRE STRIPPER 


















































New and different. Strips Cotton, Silk, Synthetic 
(Plastic) Insulations or Rubber Coverings from Fine 
stranded or solid wires. Insulation burned off by two 
electrically heated blades. No frayed ends—no cut 
wires. Many other model strippers available. Send 
wire samples for recommendations. 


Write for Detailed Literature 












































PROMPT DELIVERY 



















1008 Park Avenue Sycamore, Iilinois 


Sales Offices in all Principal Cities 
In Canada: Irving Smith Ltd., Montreal, Quebec. 























be necessary to guarantee satisfactory life. Speed reduc- 
tion at the output end is an excellent method for gain- 
ing high fidelity; a shaft windup of ten degrees shows 
only as an instrument error of one quarter degree if a 
40 to 1 speed reducer is used. Besides, a smaller shaft 
can be used because the operating torque is also re- 
duced in the ratio of 1 to 40. 

Fig. 3 shows the windup stiffness of a number of 
shafts. It indicates that at rated torque the windup is 
somewhat higher than would be obtained by multiplying 
the given stiffness with the given torque. Fig. 10, 
which shows a typical curve of windup plotted over the 
applied torque, explains this: Windup is not exactly 
proportional to load. Fidelity depends not only on the 
core which is used . . . the installation is also of great 
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Fig. 10 ones relating to a 1-ft. length of core 
from a remote control flexible shaft produce 

two different curves for clockwise and counter- 
clockwise angular windup versus torque. Speci- 

men charted is }4 in. diam. Windup shows itself 

to be not exactly proportional to torque. 


importance. For instance, if the flexible shaft is operat- 
ing in a semicircle, application of torque to the core 
will produce a pressure on the casing and bend it unless 
restraint is provided. Movement of the casing has the 
same effect as lost motion. Thus, to obtain high fidel- 
ity, the surfaces of the casing must be held firmly and 
adequately in position. 

Torque ratings and windup angles shown here are 


|. values considered to be typical. Ratings depend on 


the particular conditions of use, such as the number of 
times the shaft will be actuated, the importance of a 
factor of ignorance, etc. Furthermore, shafts of equal 
size may be of entirely different internal construction, 
favoring torque capacity at the expense of flexibility, or 
fidelity at the expense of internal friction, or one direc- 
tion of rotation at the expense of the other. 

The best use of flexible shafting can only be made if 
the specifying engineer and the supplier cooperate in an 
effort to obtain more satisfactory results. 

Among those organizations active in the field of flexible shaft 
components, and including those cooperating in the compilation 
of data for this discussion, are: American Chain & Cable, R. G. 
Haskins, Charles L. Jarvis, F. W. Stewart Mfg., Stow Mfg.. 
N. A. Strand, United States Electrical Tool, Walker Turner, 
and S. S. White Dental Mfg. companies. 
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of difference they make in the performance of 
a structural part. 

As with other metals, careful blending 
where sections join, greatly increases the 
fatigue strength of a magnesium part. Large 
fillets, properly proportioned bosses, round 
corners on spot facing tools, all help avoid 
notch effects. Above you see a few sugges- 
tions on this subject, taken from American 
Magnesium’s new book, “Designing with 
Magnesium”’. 
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is 
see this lightest 6 ig ynt metals 
stepping into an important place in our 
peacetime economy. 

American Magnesium Corporation offers 
the knowledge of design, the skill in manu- 
facturing, which come from more than twenty 
years of working with magnesium. Wartime 
or postwar products, our engineers are at your 
service. Write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Bldg., Pittsburgh, Penna. 
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Customers—not in ones or twos, but in the hun- 
dreds. If not in person, then they’re represented 
by letter or telephone. And they’re in early every 
day . . . before breakfast, so it seems . . . with 
requests for urgent radio and electronic compo- 
nents and equipment. Some are needed for the 
Armed Forces . . . others for industry and dealers 

. Still others for laboratory projects, and 
schools. We're doing our best to fill orders and 
speed deliveries. We're doing our best to help 
you cut through red tape ond solve vexing 
technical problems. And our best, as you must 
know, is just about the best there is. 


For Non-Critical Consumer Applications 


. . Lafayette Radio Corporation carries 
a supply of all standard radio replace- 
ment parts in addition to a wide variety 
of useful parts and equipment! 


FREE! The book of the year! 
CATALOG OF RADIO COMPONENTS AND EQUIPMENT 
Lafayette Radio Corp.'s latest contribution to war- 
time America. A catalog that should be in the hands 
of all war agencies. Send for your FREE copy. 
MAIL COUPON TODAY! 









f} LAFAYETTE RADIO CORP. 
901 W. Jackson Blvd., Chicago 7, Ill., Dept. L-4 





901 W. Jackson Bivd., Chicago 7, Illinois Ye 265 Peachtree Street, Atlanta 3, Georgia 
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POSTWAR SIGNPOSTS 


Frequency modulation receivers in use are pre- 
dicted to run to 18 to 22 million by 1950 if the war 
ends in 1945. Speaking at a meeting of the Chicago 
section of the Institute of Radio Engineers, assistant 
vice president J. E. Brown of Zenith Radio Corp. indi- 
cated his belief that the number of fm. transmitters 
would eventually approximate the number of existing 
daily newspapers, or 1600, and include many of the 
morning broadcasters with unfavorable frequency as- 
signments who would switch to the new field. 


Some of the experts seem to think the circular re- 
frigerator, which has been recommended as a postwar 
In a talk before the Detroit 
section of the American Society of Refrigerating En- 
gineers, consultant Glenn Muffly pointed out that the 
center post would prevent storage of large platters 
of food and also that the interior would be hard to clean. 
He thinks the refrigerator of the future will have more 
space for frozen foods, display considerable aluminum 
in place of steel, be most popular in the 8 cu. ft. ca- 
pacity, but will otherwise be of conventional design. 


likelihood, is improbable. 


Telephones of the future will have their con- 
venience enhanced by a Bell system development re- 
ferred to as automatic ticketing. 
able to dial directly on nearby non-local calls with 
charges automatically printed on tickets by the new 
equipment. Another looked-for advance after the war 
is the wider utilization of coaxial cables for transmission 
of several hundred simultaneous conversations. 


Subscribers will be 


Postwar planning at Toastmaster Products Dytv., 
McGraw Electric Co., Chicago, IIl., includes a line of 
new, electric kitchen ranges. 
will be on gently rountled corners; efficient working 


Emphasis in design 


surfaces; and safety, convenience, and easy identifi- 
cation of controls. 


For the majority of appliance manufacturers, post- 
war reconversion is estimated to require about 3 
months as indicated by the results from a survey con- 
ducted by the postwar planning committee of the Elec- 
tric Institute, Washington, D. C. Of 77 manufacturers 
replying, 44 named a 3-month period as sufficient, as- 
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how it solves arcing problems in 
wartime electrical equipment NOW 


H™ is an answer to the urgent need for an easily 

molded plastic with high arc-resistance— Resimene 
803A, a cellulose-filled melamine-formaldehyde molding 
compound with high arc resistance and the moldability 
of a general purpose phenolic plastic. 


Specifically, Resimene 803A has an arc resistance of 120 
seconds (ASTM-D495-41) .. . excellent electrical insulat- 
ing properties ...and mechanical properties comparable 
or superior to general purpose phenolic plastics .. . yet in 
molding trials on AN connector inserts production rates 
set with a general purpose phenolic were easily maintained. 


You will find Resimene 803A ideal for many aircraft 
ignition parts and wherever an electrical insulation is 
needed to withstand the higher voltage differentials and 
severe operating conditions commonly met by World 
War II electrical equipment. 


Other characteristics of the entire family of Resimene 
molding compounds and industrial resins which will make 
them one of the most useful of all plastics once peacetime 
production is resumed: 


e odorless, tasteless, in- 
ert to organic solvents 


e high heat resistance 


e wide color range 


hard, permanent sur- 


e low water absorption f 
ace 


e good acid and alkali 


resistance high tensile and com- 


pressive strength 
® good resistance to boil- 


ing water good flexural strength 


All Resimene molding compounds and resins are avail- 
able now only for direct military applications... but a 
glance at the list of future uses to the right will show how 
important Resimene can be to your postwar plans. For 
more details, write: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts. 


The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes e Monsanto vinyl acetals e Nitron cellulose nitrates 
Fibestos cellulose acetates e Opalon cast phenolics e Resinox phenolic 
compounds and Resimene melamine compounds. Forms in which they 
ore supplied include: Sheets e Rods e Tubes e Molding Compounds 
Castings e Industrial Resins e Coating Compounds e Vuepak Rigid, 
Transparent Packaging Materials. 
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A NEW MONSANTO PLASTIC 
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How it will solve many 
more design problems 
POSTWAR 





Superior electrical properties will con- 
tinue to be important in parts for aircraft 
and automobile ignition systems, circuit 
breakers, telephone handsets, etc., etc. 





Excellent resistance to acids, alkalis and 
boiling water plus Resimene’s color range 
and high abrasion resistance should lead 
to molded dishes, many kitchen articles. 


aL 


Still another postwar possibility is incan- 


descent light fixtures molded from Resi- 
mene. Here color range, heat resistance, 
moldability, would all be useful traits. 


IO) 
\ Ck 
\ a 
\ | 
\-3 
Resimene’s ability to stand up under con- 
stant handling and exposure to weather 
plus its color range should make it pos- 
sible to mold colorful, durable hardware. 


Resimene bonding resins for plywood, 
fabrics and paper will be useful wherever 
a colorful surface with good abrasion and 
excellent weather resistance is desired. 





i 


You will also probably see molded resin- 
fibre materials in which lower-cost phe- 
nolics will be combined with Resimene 
resins for a colorful and durable surface. 





MONSANTO 
PLASTICS 


SERVING INDUSTRY... WHICH SERVIS MANAIND 
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you don’t need tools to replace the 
lamp in this new DRAKE No.85 | 
Jewel Light Assembly. For, the jewel 
holder or bezel can be removed and 
replaced with the fingers. A simple 
locking device makes the unit vibra- 
tion and shock-proof. 3 fibre washers 
compensate for various panel thick- 
nesses. Washers can beeliminatedon | 
14” panels, thereby making the lamp 
as accessible as when the unit is used 
on };” panels. Other big features 
are: 1. mplete, uniform illumina- 
tion over the entire jewel area; 
2. Complete blackout, not a pinpoint 
of light showing. A simple, easy 
uarter turn to left and right pro- 
dices these changes. Our newest 
catalog is just off the press! 


t=) PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 
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NEW NO. 85 
SHUTTER 
TYPE 















uN 





suming materials to be available. 
firms including 6 refrigerator producers indicated 6 


FOLDING DOUBLE CUPPED 
* WASHER LUGS x | months as a necessary time. 
) A SIZE and TYPE for every need! | 


Likelihood of a nylon boom after the war is shown 
| by current activities of E, I. du Pont de Nemours & 
| Co. who are making engineering surveys of new plant 
sites for nylon production. 
parable to that of the existing unit at Martinsville, Va. 
which started production late in 1941. 
being investigated is northeast of Chattanooga, Tenn. 


To a certain extent, the postwar plans of Zenith 
Radio Corp. have already come true. Their new elec- 
tronic hearing aid which has been under development 
for a number of years was introduced late last year 
instead of at the end of the war because it had such an 
important bearing on the manpower problem. Workers 
| previously incapacitated by poor hearing were offered 

units of the new device as inducements to go to work 


MEETINGS AHEAD 


April 2-5. American Ceramic Society. Second War 
Conference, Pittsburgh, Pa. Ross C. Purdy, general secre- 
tary, 2525 North High St., Columbus, Ohio. 


April 3-5. American Society of Mechanical Engi- 
neers. Spring Meeting. Birmingham, Ala. C. E. Davies, 
secretary, 29 West 39th St., New York 18, N. Y. 


April 5-7. Society of Automotive Engineers. National 
Aeronautic Meeting, New York, N. Y. John A. C. Warner, 
Secretary, 29 West 39th St., New York 18, N. Y. 


April 12-13. Radio Manufacturers Association. 
Spring War Production Conference, New York, N. Y. 
Bond Geddes, secretary, 1317F St., N.W.,Washington, D.C. 


April 12-15. Electrochemical Society. Spring Meet- 
ing. Milwaukee, Wis. P. Deren, general chairman, Pabst 
Brewing Co., Milwaukee, Wis. 


April 17-18. American Zinc Institute. 26th Annual 
Meeting, St. Louis, Mo. Ernest V. Gent, secretary, 60 
East 42nd St., New York 17, N. Y. 


April 17-19. Society of Motion Picture Engineers. 
New York, N. Y. Harry Smith, Jr., executive secretary, 
Hotel Pennsylvania, New York, N. Y. 


April 24-29. National Electrical Manufacturers As- 
sociation. Sieing Meeting. Chicago, Ill. W. J. Donald, 
managing director, 155 East 44th St., New York, N. Y. 


April 27. Institute of the Aeronautical Sciences. 
National Light Aircraft Meeting. Detroit, Mich. Robert 
R. oe secretary, 30 Rockefeller Plaza, New York 
21M: as 


April 27-29. American Physical Society. Spring 
Meeting. Pittsburgh, Pa. Karl K. Darrow, secretary, 
Columbia University, New York 27, N. Y. 


May 1-2. Ninth Annual Machine Tool Forum, 
Pittsburgh, Pa. Sponsored by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


May 11-12. Society of the Plastic Industry. Annual 
Meeting, Chicago, Ill. William T. Cruse, vice president, 
295 Madison Ave., New York 17, N. Y. 


May 17-18. National Metal Trades Association. 
Annual Meeting, New York, N. Y. H. D. Sayre, com- 
missioner, 122 South Michigan Ave., Chicago 3, III. 


May 22-24. American Gear Manufacturers Asso- 
ciation. Twenty-eighth Annual Meeting. Rye, N. Y. 
Newbold C. Goin, secretary, 602 Shields Bldg., Wilkins- 
burg, Pa. 


Estimates of 28 other 


Proposed capacity is com- 


The location 
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‘You make General McClellan’s munitions 
...we ll make your new cartridge BRASS” 


HE birth of packaged death oc- 

curred in the office of a New 
England munitions maker soon after 
the start of the War Between the 
States, in the Union’s darkest hour. 
The munitions men had developed 
the idea of the rim-tred brass car- 
ridge . . . but couldn’t start a new 
brass mill under pressure of wartime 
demands. So the Connecticut brass in- 
dustry took over the development and 
production of special brass for this crit- 
ical use. Then followed the repeating 


tile and carbine . . . replacing paper 





Cartridges and hand-rammed powder 
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and ball. . 


Union cause with a dependable, dead- 


. tipping the scales of the 


ly advantage. Conceivably, the war 
was won on that spring day of 1862. 

Ever since, the Naugatuck Valley 
has been the No. 1 brass arsenal for 
ammunition makers. And in this, the 
fifth war in which Bristol Brass has 
served as a member of America’s in- 
dustrial gun crew, the same situatron 
exists now as then... except that 
Bristol Brass sheet, rod and wire now 
rolls to the ends of the earth, clicking 
smoothly into the gun-breeches of the 


troops of a score of Allied Armies, 





instead of one small force along the 
Potomac. Today, corps commanders 
and skippers of fighting ships take for 
granted what McClellan’s staff hailed 
as a miracle .. . the fact that good 
Connecticut Yankee brass ammuni- 
tion can take soaking, baking, and 
kicking around ...and still leap with 
a shout from the trigger, whenever a 
free man’s finger presses down in 
mortal needa. 


THE 


BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 





235 


MULTI-POLE 
SMALL and POWERFUL 


The Sensitive G-M Type 27 relay answers many 
problems requiring small, multi-pole relays in 
electronic circuits. Its small size, rugged con- 
struction, extreme efficiency and high contact 
capacity make it ideal for uses on aircraft and 
mobile equipment where vibration is encoun- 
tered. Designed for permanence of adjustment. 

Temperature; humidity; elevation; salt spray test; 

to usual aircraft specifications. Two actual ex- 

amples of type 27 characteristics are: 

1. Type 27, specification 12700, single pole single throw 

relay—contact pressure 50 grams minimum; accelera- 
tion 10g.; coil power 90 milliwatts at 25° C. ambient; 
contact gap .010 inch; weight 5% ounces. 
Type 27, specification 12746, three pole relay with two 
double throw contacts and one single pole normally 
open contact—contact pressure, 30 grams minimum; 
acceleration, 10g.; aor 3.75 milliamperes maxi- 
mum with 10,550 ohm coil (148 milliwatts); contact 
gap .010 inch; weight 5% ounces. 


Comparable relays with a variety of contact forms and coil 
resistances can be supplied. We invite your inquiries. 


E M LABORATORIES NG. a7 WAR BONDS & STAMPS 
4310 NORTH KNOX AVE., CHICAGO 41, ILL. 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Ask for design help. 
Item illustrated is a 
“special,’’ of which no 
samples are available. 


ROCRESSIV 


44 NORWOOD ST 


| 
| 


on their production. Another postwar product, which 
was actually introduced shortly before the war, is ag 
automobile radio with safety foot control by which 
volume and station selection can be controlled withoy 
taking the driver’s attention from his main project, 
Other new developments will be featured in postwar 
models for the car. 


Distance, speed, and altitude may be improved iq 
postwar aircraft as well as in present war planes bya 
revolutionary process for chemically-bonding — pute 
aluminum to steel. Developed by research engineers 
of the Al-Fin Corp., a wholly owned subsidiary 6f 
Fairchild Engine & Airplane Corp., this new technique 
makes possible a marked reduction in the structural 
weight of aircraft engines and greatly improves the 
cooling efficiency of cylinders. Pure aluminum cooling 
fins being light in weight and excellent conductors of 
heat, do a better job than steel or shrunk-on aluminum 
alloy fins. These latter form a bond with no better 
than 50 per cent mechanical efficiency. 


Borg-Warner Corp.'s Norge Div. will manufacture 
a complete line of its pre ducts in Canada after the war 
in accordance with completed arrangements. 


Third in a series of publications covering details of 
postwar planning is the Guide to Postwar Product 
Development released by the National Association 
of Manufacturers. Based on the assertion that war- 
induced progress in the utilization of science is the 
equivalent of a quarter century of normal, peacetime 
advancement, the booklet comprises the report of a spe- 
cial NAM committee which has been working for a 
year on the subject. Sections cover basic considera- 
tions, new products, and improvement of present prod- 
ucts. In checklist form, the text gives concrete con- 
siderations for the engineer-designer—from whose 
activities are expected to come the new industries which 


will raise living standards and provide employment op- 


portunities for the returning warriors and the available 
war producers alike. 


HOW’S BUSINESS 


Release of data on the status of products related to the 
electrical industry this month included: 

Portable electric tools—slightly but consistently de- 
creasing from $35,000,000 in the early part of 1943 to 
approximately $30,000,000 in unfilled orders. Rate of 
shipments, which was declining until October, jumped 
by 20 per cent at that time. November shipments ex- 
ceeded those of any other month listed. 


ALL ABOUT ELECTRICAL CONTACTS 


sibliography combines with abstracts for reference. 
Issued by American Society for Testing Materials, 260 
S. Broad St., Philadelphia, Pa., the book includes these 
subjects : Electrical contacts, general ; contact materials; 
circuit breaker design and testing; relays; stationary, 
sliding, and miscellaneous contacts; contact resistance 
and temperature; electric arc as applied to contacts 
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(Below:) 
| ; : , Close-up of Emerson- 
er sf ya Electric Aircraft Motor 
in the chamber. 





Down-to-Earth Testing 
‘| of High-Flying Motors 


Electric Motors for combat aircraft must be able to “take it” in 
an extreme range of atmospheric conditions. The stratosphere 
chamber, shown above, is but one of many special types of testing 
equipment used in the production of Emerson-Electric Aircraft 
Motors. There can be no compromise with quality. This has been a 
tradition of Emerson-Electric motor builders for more than 53 years 





After Victory, the vast fund of experience accumulated in the pro- 
duction of power motors, over this long period, will again be 
available to manufacturers of appliances and equipment, but until 
then Emerson-Electric is engaged 100% in creating and producing 
vital weapons of war. 


EMERSON-ELECTRIC AIRCRAFT 
MOTORS are made for gun turret 
drives, hydraulic units, fuel pumps, 
actuators, winterizing units, com- 


THE EMERSON ELECTRIC MANUFACTURING CO., ST.LOUIS 3, MO. munication systems—also with built- 


Branches: New York « Chicago « Detroit « Los Angeles * Davenport in gear and magnetic brake. 
378 
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| EMERSON £25 ELECTRIC 
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menurectured by 
lastic 
Fabrications Co., 
Los Angeles 


RIVET 
THIN PLASTIC 
THE EASY WAY 
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7 
CHERRY BLIND RIVETS 


Here's a product made of-thin plastic and held to- 
gether with Cherry Blind Rivets. There are no blind 
spots in this structure but Cherry Rivets are used be- 
cause they reduce spoilage and are easy to apply. 

Cherry Rivets make ideal fasteners for pliable or 
brittle material. There's no hammering on rivet heads— 
no bucking bar needed. Rivets are headed by a pull- 
ing force. They have high shear and fatigue values— 
cre applied much faster than conventional rivets. 

Get the complete story on Cherry Rivets now. They 
can save you time, money and a lot of trouble on 
tough riveting or fastening jobs. 


Cherry Blind Rivets are made 
with brazier and countersunk 
heads in both hollow and self- 
plugging types. Gun pulls man- 
dre! into rivet, forms head on 
blind side. 


un 


- a 


WRITE FOR HANDBOOK A-43— 
Tells all about Cherry Rivets and how to 
use them. Address Department A-118, 
Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 


erry] Blind) Rivets 





Cherry Rivets, their manufacture and application are covered ty 
U. S? Patents issued and penaing 







Hollow Cherry Rivet Self-Plugging 





and in general; spark and glow discharge ; low voltage 
arc; contact wear, circuits and circuit parameters as 
applied to contact operation. 





STANDARD ON VULCANIZED FIBRE 





To represent general practice in the industry, to 
promote product economies, and to assist the engineer- 
designer in the proper specification of vulcanized fibre. 
Nema publishes standard No. 43-87 with the following 
subjects covered: Description of the basic material and 
its standard grades, colors, dimensions, tolerances and 
weights; tensile, compressive, flexural, bursting, tear- 
ing, and dielectric strengths ; water absorption ; density; 
also ash, silica, and zinc-chloride content. Copies are 
available from the association at 155 East 44th St, 
New York, N. Y. 






NEMA FORMS NEW GROUP 


Authorization by the Board of Governors of the Na- 
tional Electrical Manufacturers Association establishes 
a new group in the switchgear section. Scope is stated 
to include: “Indoor and outdoor potheads used for 
making terminal connections to cables.” 


At the same time, the electronics section adopts new 
standards for induction and dielectric heating as fol 
lows: 


Output Ratings. The following output ratings for 
Electronic Induction or Dielectric Heating Units shall 
be considered as preferred : 


0.5 kw. 20.0 kw. 
1.0 kw. 50.0 kw. 
2.0 kw. 100.0 kw. 
5.0 kw. 200.0 kw. 
10.0 kw. 


These ratings are recommended until there is need for 
intermediate sizes. Suggested Standard for Future 
Design 1-18-44. 


Ratings of Tubes and Parts. Electronic tubes and 
other component parts of electronic induction or dielec- 
tric heating units shall be used within the manufac- 
turer’s ratings. Recommended Standard 1-18-44. 


Radio Interference. Electronic induction or dielec- 
tric heating apparatus shall be so designed and installed 
as to minimize radio interference. Recommended 
Standard 1-18-44. 


Protection of Personnel. Electronic induction or 
dielectric ‘heating apparatus shall include provisions for 
protecting the operating personnel against dangerous 
voltages. Recommended Standard 1-18-44. 


Protective Equipment. Installations of electronic in- 
duction or dielectric heating apparatus should include 
protective equipment such as fuses, relays and circuit 
breakers, acting to disconnect the apparatus from the 
supply line in case of failure of flashover of internal 
components. Recommended Standard 1-18-44. 


Induction Heating—Definition. Induction heating 
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SINCE 1897 


Products for ha World By 
_ STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. . 
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TRANSMISSION 
LINE PARTS 


TUBE PARTS 


CONDENSER =" 
PARTS 


RESISTOR CASES 
TUBES, SPOOLS AND 
CONDENSER SHAFTS 


Jin mf re 
| SEU O) Fe 
TUPAKOFF produces a | Ceramic '\. combination of important 


complete line of preci- (TT, XN FF 7 Ar AD | factors. They include the 
sion made, “radio grade’”’ ‘Tit IS OT ENT ORS absolute control over raw 
insulators, made of Steatite \ cena yen - materials, modern manufac- 
and other ceramic materials. turing facilities equipped 
Stupakoff insulators are subjected to with precision tools, correct engineer- 
the most severe laboratory and field ing, and most important of all, the 
tests, to assure their unfailing per- \\\eae invaluable experience and knowledge 
formance in actual service. ee? - gained through years of producing 

The dependability of Stupakoff — || FOR GREAT ceramic insulators. This experience is 


ACHIEVEMENT 


Ceramic Insulators is the result of a | available to you upon request. 


Let’s All Back The Attack—Buy More War Bonds 


STUPAKOFF CE CERAMIC AND | MANUFACTURING co., LATROBE, PA. | 
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- - - RECENT PAPER 
by a leading 
authority. 


DAVIS EXPERIENCE, 
OVER 30 YEARS 


Make sure of your coils with 


DAVIS-MADE 
in-wound, layer 
or random wo 


Davis coil engineering today, 
and for the last three decades. 


DAVIS-MADE Davis experience and equipment 


Form- wound, layer or 
random. Space Saver. 


of two large modern plants will 
provide ‘‘desired results’’ in any 
special conditions with which 
you have to cope, in any type of 
coil, solenoid, transformer, or 


magnetic winding. 


PROMPT ESTIMATES 
ANY QUANTITY 


Get the facts on the superior 


DAVIS-MADE 
Paper Section Coil 
Highest insulation 


quality of D.W.D. Precision- 
made Coils—their sturdy com- 
pact construction, moisture 
proof, acid free—for magnets, 
motors, generators, relays, uir- 
craft equipment, communica- 
tions, neon lighting, X-Ray, tim- 


DAVIS-MADE ing equipment, vibrators, every 


Bobbin-wound Relay ; : 
Coil coil service—exactly to your 
specifications—adapted to your 


extraneous variables. 


Send B/P or Specifications 


Immediate quotation without 


DAVIS-MADE obligation, on any winding need. 


Motor ond Cueto: | Wire or write 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for Every Electrical Purpose 


1006 FIRST STREET KENTLAND, IND. 


is the heating of a nominally conducting material due 
to its own I*R losses when the material is placed in a 
varying electromagnetic field. Adopted Standard 
1-18-44. 7 
Dielectric Heating—Definition. Dielectric heating 
is the heating of a nominally insulating material due te 
its own dielectric losses when the material is placed 
in a varying electric field. Adopted Standard 1-18-44, 


RANGE STATIONS TO GO HF. 


Some of the more than 100 radio range stations 
taken away from U. S. air waves early in the war for 
military use will soon be re-established by the Civil 
Aeronautics Administration. Both military and civilian 
aircraft will carry new high frequency range receivers 
in readiness for a change from the intermediate fre- 
quency—200 to 400 ke.—to high frequency—119 to 
126 me. Purpose of the change is to permit the projec- 
tion of an absolutely clear signal through any kind of 
weather. Distance disadvantages which are inherent 
with high frequency will be made up by an increase 
in the number of transmitters. 


ABOUT PEOPLE YOU KNOW 


Arthur L. Chapman replaces R. W. Beal as man- 
ager of the weld and wire products plant belonging to 
Sylvania Electric Products Inc. and located at Warren, 
Pa. Mr. Chapman has been manufacturing superin- 
tendent at the same location since that plant opened. 


Dr. Irving Langmuir, associate director of the Gen- 
eral Electric research laboratory, Schenectady, N. Y., 
has received the Faraday Medal of the Institution of 
Electrical Engineers, London, England. Award is for 
service to electrical science and engineering. 


Weston Electrical Instrument Corp., Newark, N. J. 
moves R, W. Gilbert from chief of aircraft engineering 
division to director of the Rockaway Valley laboratories. 


Chief design engineer in the development.of electrical 
appliances by General Mills Inc., Minneapolis, Minn., 
is L. E. Aske, previously chief engineer in the Toast- 
master Div., McGraw Electric Co. Vice president in 
charge of engineering at General Mills is A. Hyde. 


Former chief engineer Cecil E. Brigham of Kolster 
Radio Co., Kolster-Brandes Ltd., England, joins Wes- 
ley Block & Co., New York, N. Y. 


Alex Miller, who was previously vice president, 
Royal Electric Co., opens his own concern, Miller Elec- 
tric Co., Pawtucket, R. I., to make wiring assemblies. 


Within General Electric Co. C. J. Lake is trans- 
ferred from the induction voltage-regulator department 
in Pittsfield, Mass., to the electronics division, Schenec- 
tady, N. Y. 


To replace W. H. Lewis as president of Pennsyl- 
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IN MANY METALS—-MAX. OD-% 


FOR EVERY SMALL TUBING APPLICATION FROM 5%" OD DOWN 


SUPERIOR Seamless in various analyses. WELDRAWN (iam Welded and drawn Stainless, ‘“Monel”’ and “Inconel” 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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vania Engineering Works, New Castle, Pa., William 
S. Wheeler moves up from vice president and general 
manager. He is succeeded by Clark Rossiter while 
H. L. McFeaters becomes chief engineer. Mr. Lewis 
is chairman. 














































Former vice president and general manager J. P, 

| Lawrence goes to presidency of American MonoRail 

Co., Cleveland, Ohio. His predecessor, H. M. Miller, 

is chairman of the board and F. C. Harris is vice 
president and chief engineer. 


At Royal Electrical Mfg. Co., Chicago, Ill., Frank 
E. Schultz is elected president and A. L. MacLean 
becomes executive vice president. 


Adolph Frankel, statf assistant to the manager in 
the lamp division, Westinghouse Electric & Mfg. Co., 
Bloomfield, N. J., becomes manager of the electronic 
tube sales department. 


Nominations within AIEE (American Institute of 
lectrical Engineers) include the following for offices 
becoming vacant August 1, 1944: President, C. A. 
Powell, Westinghouse Electric & Mfg. Co.; directors, 


Far in advance of today’s production schedules and : f —_— 
7 P. L. Alger, General Electric Co.; and D. A. Quarles, 


in anticipation of tomorrow's needs, EICOR hr : % 
engineers are preparing to meet the inevitable demand Bell Telephone Laboratories Inc. 

for rotary electrical equipment designed for new 

applications. During recent years their store of Robert C. Moeller succeeds V. C. Bruce Wetmore 
knowledge has been used to direct our activities and to the presidency of Collyer Insulated Wire Co., Paw- 

those of others in the manufacture of more and better tucket, R. I. Vice president and general manager is 
motors and dynamotors for war service. The breadth W. Howard Barney. 


of experience ‘gained in this effort fits them, and our f 
entire organization, for an important future in Newly organized NSPT (National Society of Plas- 
this field. tic Tooling) elects Curtiss-Wright Corp.’s Delmar 


Anderson to presidency. Vice president is Thomas A, 


An exceptional range of designs and frame ; : s ; ar 
P 8 s Herbert, Consolidated Vultee Aircraft Corp. 


sizes facilitates the development of equipment to meet 
your exact specifications—from tiny direct current ; : = 
F. E. Hanson, Western Electric Co.; G. M. Ehlers, 
beleielbntaaiies 6¢ oerbece. Our facilities are Centralab Ine. ; sue Davis, Galvin Mfg. Co.; T. M. 
equally adaptable to the engineering of a single Gordon, Radio Receptor Co.; M. R. Johnson, Gen- 
oxjiiiimesesl anit or 19 production guns. eral Electric Co.; Byron Minnium, Erie Resistor Co.; 
Dorman D. Israel, Emerson Radio & Phonograph 
Corp.; and Herbert L. Spencer, Bendix Radio Corp., 
are members of the industry advisory committee for 
conservation of mica capacitors of WPB. 


motors to dynamotors and generators for every 





























Years of patient research,the“spadework”’ 
that improves existing products or creates 
new designs, are represented in every 
EICOR part. If you use—or expect 

to use—motors, dynamotors, or 
generators, submit your 
requirements to us; our 
engineers may have 
something smaller or 
lighter or better 

to recommend. 























Director of research for North American Philips 
Co., Irvington, N. Y., is Dr. Ora Stanley Duffendack, 
formerly professor of physics at the University of 
Michigan. 












To both John Dolza and Harry C. Karcher of the 
Allison Div., General Motors Corp., Indianapolis, Ind., 
goes the Manly Memorial Medal of the Society of Au- 
tomotive Engineers. 


Clarence C. Helmle is a plating equipment engineer- 
designer with Enthone Co., New Haven, Conn. 
IG 
NF WiGe 1501 W. Congress St., Chicago, U.S.A. ; ; ! ? 
DYNAMOTORS « D. C. MOTORS * POWER PLANTS ¢ CONVERTERS Assistant to the vice president of Pullman-Standard 
De ee Car Mfg. Co., Chicago, Ill., is Richard J. Golden. 








Within Pesco Products Co. Div., Borg-Warner 
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CONSULT FANSTEEL ENGINEERS 


It is one thing to write specifications like these for your electrical contacts. It is another thing to 
obtain electrical contacts which will live up to them. Experience has shown that successful 
contact performance is the result of close cooperation between the design engineer and the 
contact supplier. Fansteel technicians work closely with design engineers, rendering practical 
assistance in contact problems, conducting 


This valuable consultation service costs you nothing, may save 


extended laboratory tests when necessary. thousands of dollars or many months of experimental time. 


= AN q T rE | Metallurgical Corporation 


Wee * . NORTH CHICAGO®: - ILLINOIS: = 


- BRANCH OFFICES IN PRINCIPAL CITIES ~- 
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SPURS—HELICALS—BEVELS (streight & spiral) WORM 





2650 W. MEDILL AVE. 


GEARING—THREAD GRINDING 
(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


Gear Specialtie 
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PLASTIC 
DIALS 


Printed + Screened Engrave ‘ 
Laminated « Plain and Fluorggcent s 

Send for our book- os 

let showing many 

other applications pre- 

cision made in plastics 


by Felsenthal. 


4106 WEST GRAND AVENUE 


: 30 
” » a0», 


Aliso Name Plates, Crystals, Computers and other items to specifications 


G. FELSENTHAL & SONS 


Manufacturers Since 1899 











CHICAGO 51, ILL. 


Corp., Cleveland, Ohio, E. M. Whalley becomes works 
manager; Louis Matthews, general superintendent; 
Jay M. Roth, director of pump and automotive engi- 
neering; and John A. Lauck, chief engineer, pump 
department. 


Aviation Corp., Detroit, Mich., makes Bert Conway 
vice president in charge of manufacturing. He has been 
in the post of manufacturing co-ordinator. 


Lee N. Brutus resigns the presidency of Luscombe 
Airplane Corp., Trenton, N. J. 


To Elhott Co., Jeanette, Pa., as assistant to the presi- 
dent, goes R. W. Owens, former manager of the motor 
division, Westinghouse Electric & Mfg. Co. 


Frank E. Wolcott, |r., Silex Co., Hartford, Conn, 
advances from vice president to president. Wesley R, 
Becher is vice president and general manager. 


General manager of Bendix Aviation Corp.’s radio 
division, Baltimore, Md. and Red Bank, N. J., W. P. 
Hilliard succeeds Hugh Bent to the post. 


Allis-Chalmers Mfg. Co., Milwaukee, Wis., makes 
A. D. Robertson assistant manager of the motor di- 
vision at the Norwood works, Norwood, Ohio. He 
was previously in charge of the marine section of the 
electrical department in Milwaukee. 


Lucien E. Kinn takes over presidency of Floor Sur- 
facing Machine Co., Toledo, Ohio. First and second 
vice presidents are respectively Thomas J. Dolan and 
Herman J. Blaser. 


From Baldwin Locomotive Works, where he _ has 
been in charge of heavy tank design, Kreston T. Sor- 
ensen goes to \Villiam Sellers & Co. as assistant to 
the president. 


Manager Bruce H. Moore leaves Eureka Program 
Clock Co., Tyler, Tex.; succeeded by J. R. Moore. 


Assistant works manager of American Foundry 
Kquipment Co., Mishawaka, Ind., is Otto E. Zahn, 


previous acting general superintendent. 


Vice president in charge of manufacturing in Rheem 
Mfg. Co., New York, N. Y., is William E. Curran, 


former manager of the company at Richmond, Calif. 


At M. B. Austin Co., Northbrook, IIl., A. J. Vojtko 
takes the place of Tom Heather as design engineer. 


J. Wayne Cargile, from Wells Surveys Inc. and 
Engineering Laboratories Inc., becomes production 
manager of the electronic division of John Meck In- 


dustries, Plymouth, Ind. 


Former chief engineer Paul E. Gerst is no longer 
with Janette Mfg. Co., Chicago, Ill. Chief electrical 
engineer there is J. F. Kotchevar. 

Universal Microphone Co., Inglewood, Calif., ap- 
points as electro-acoustics engineer Jerry Kane, re- 
cently in the research laboratories of Turner Co. 


Product development activities at -Aircraft-Marine 
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et a f TO REDUCE SELECTION 
al : AND ORDERING TIME 


simplified 
FOR QUICKER SELECTION .. 
EASIER ORDERING... 


QUICKER DELIVERY... 


When you need motors and control, consult your 
new Westinghouse Buying Data. It will help 
you to select and purchase the proper equipment— 
in 14 the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 


HERE’S HOW TO GET use than any offered previously by any manufacturer. 
THIS NEW BUYING lo fit widely varying requirements, this radically 


new Buying Data is available in two forms: 
DATA Motor and Control Loose-Leaf Book. This 
is for the use of large-scale purchasers and is “tai- 
lored” to meet the needs of the individual buyer. 
Pricing data is always kept up to date by the 
issuance of new price supplements. 

Bound books are suitable for use of the majority 
of motor and control buyers. They contain prices 
(correct at time of issue and satisfactory for estimat- 
ing purposes throughout the books’ life), dimensions, 
house Headquarters at East Pittsburgh). suitielion data and descriptions. Books include: { 
Westinghouse Electric & Manufacturing Com- “‘Motor Buying Data”’ covering a types 

and ratings of motors (up to 100 hp), Gear- 
motors and M-G sets. 

“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 

J-90499 


If you are a buyer of Motors and Control, 
chances are you have already received this new 
data by mail. 

However, if you have not received your copy, 
write, wire or phone your nearest Westinghouse 
district office (requests will be filled through 
district offices only—no mailings from Westing- 


pany, East Pittsburgh, Pa. 
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Westi ghouse MOTORS AND CONTROL 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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INSURANCE AGAINST 


HEAT 











COLD 


Q3B 0% 


‘It’s Thermatite Treated 


Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 


THERMADOR. 
TRANSFORMERS 


THERMADOR ELECTRICAL MEG. co. 
SUD S. Riverside Drive, les Angeles, Clit. as 
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or BIG ones! 


Their Doom is Sealed! Not a chance fo: 
“drips” of water, steam, oil, chemicals or 
gases to get away— where there are Fel-Pro 
) Metallic Packings, Rings or Pump Packings. 






Leading Machinery Manufacturers are using 
Fel-Pro Packings as standard equipment; 
all industry is using them for replacement; 
because they're the best protection 
against power-weakening, money-wasting 
leakage. Send for the Free Fel-Pro Folder 
that shows a Packing for every purpose. 
36 actual samples of sealing 
materials with application 














data. Also consult us on your 
difficult sealing problems. 
Felt Products Mfg. Co 
1536 Carroll Ave., Chicago 7, Ill. 





Products Inc., Harrisburg, Pa., will be undertaken by 
Alexander Norden, previously executive vice presi- 
dent of L. A. Brach Mfg. Co. 


In St. Paul, Minn., E. J. St. Laurence replaces 
E. J. Taurmey as manager of Practical Products Co, 


Resigning as assistant director of the conservation 
division ef WPB, Robert B. Shepard goes back to 
his post as chief electrical engineer of Underwriters’ 
Laboratories, New York, N. Y. 


In place of Wesley J. Mattison, Everett G. Day 
is now superintendent of Miller Tool & Mfg. Co., De-, 
troit, Mich. ° 


W. L. McGrath, president of Williamson Heater 
Co., Cincinnati, Ohio, was previously executive vice 
president. He is succeeding the late W. C. William- 
son to the new post. 


Whitin Machine Works, Whitinsville, Mass., makes 
former production manager, F. E. Banfield, vice pres- 
ident. 






B. Bakst is production manager at Loumac Mfg. 
Co., New York, N. Y., to replace former vice president 
Leo D. Hundert. 


At Electric Controller & Mfg. Co., Cleveland, Ohio, 
F. R. Fishback, moving from president to chairman 
of the board, is replaced by former vice president R. G. 
Widdows. Two new vice presidents are N. R. Rich- 
ardson and A. C. Dyer. 


Vice president Dr. Harold H. Beverage, formerly 
in charge of research and development for RCA Com- 
munications Inc., is now director of communications 
research in the RCA Laboratories, Radio Corp. of 
America, New York, N. Y. 


Richard K. Blackburn becomes chief of radio engi- 
neering and research at Crystal Research Laboratories, 
Hartford, Conn. At the same time, Henry F. Jochim 
is vice president; E. B. Lewis, general production 
manager; Norman Chalfin, radio and x-ray engi- 
neer; Richard B. Wolcott, chief mechanical engi- 
neer; and Frederick T. Wells, production manager. 








Todd Combustion Equipment Co., New York, N. Y., 
makes ex-purchasing-agent Henry C. Suhr general 
works manager. 


Lawrance Aeronautical Corp., Linden, N. J. moves 
Charles L. Lawrance from president to chairman; 
Edwin H. Olmstead from chief experimental engineer 
to project engineer; and George H. Stram from 
checker to design checker. 


O. K. Wilson leaves Emerson Electric Mfg. Co., 
where he was senior design engineer in the turret di- 
vision, to go to Northrop Aircraft Inc., Hawthorne, 


Calif. 


Roos Tool & Mig. Co., Montclair, N. J., has these 
recently-elected officers: J. Gordon Kaveny, presi- 
dent; G. T. Petersen, plant superintendent; and 
Gideon Roos, vice president. 





Within newly organized Laughter Corp., Dayton, 
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600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 
Sizes No. 18 to No, 4/0 A.W.G. with varnished cambric 
and felted asbestos insulation and gray, black, white or 
colored flame proof cotton braid. 

Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
Switchboard Wire. It is absolutely fireproof 
and will not dry out under heat. Sharp, clean 
bends can be made without cracking as the 
asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fire- 
proof and heatproof characteristics. 
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APPARATUS HEATING CABLE—TABLE LH 

No. 19 A.W.G. nickel-chromium resistance wire insulated 
with .040” of felted asbestos and covered with 4/64” 
water proof lead sheath. 

Manufacturers of photographic developing 
tanks, dry print developing machines, candy 
making equipment, soil heating cable kits 
and other devices requiring controlled distri- 
bution of mild heat can use this easily shaped 
heating cable to advantage. 


—EeE(q]q]x(x]x(x]7xYoeEee Sm 
ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated con- 
ductors finished to meet varying winding conditions and 
coil treatment requirements. 

If you make motors, protect them against 
heat-induced failure with class B windings of 
Rockbestos Magnet Wire. Leads of A.V.C. 
Motor Lead Cable will complete the failure- 
proofing. 





ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 
Sizes No. 10 to 18 A.W.G. with two or three conductors 
insulated with felted asbestos, covered with asbestos braid. 
Also in A.V.C. (asbestos and varnished cambric) con- 
structions. 

This heat-resisting flexible cord is ideal for 
floodlights, blueprint machines, apparatus, 
high-wattage lighting units, etc., which re- 
quire a heavy duty, enduring cord. For 
moisture-resistant construction specify the 
A.V.C. type. Labeled cord with polarized 
conductors if desired. 
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be sent on request. 


temperatures. 





ASBESTOS INSULATED APPLIANCE LEAD WIRE 
Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel 
or nickel conductors insulated with .031” or .040" of 
felted asbestos in black, white or colors. 

Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios. 
ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the 
mechanical requirements of your product. 













THERMOSTAT CONTROL WIRE—TABLE TC 

Sizes No. 14, 16 and 18 A.W.G., in two to sir conductors 
with 129, 25 or 32 mil wall of felted asbestos insulation 
and cadmium plated steel armor. 

This multi-conductor control wire is widely 
used by manufacturers of heat control de- 
vices as well as in low voltage signal and 
inter-communicating systems. Its lifetime 


insulation and rugged armor will give you 
troubleproof control circuits. 
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600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 

Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
two walls of felted asbestos and a high-dielectric, heat- 
sealed varnished cambric insert, with a heavy asbestos 
braid overall. 
Make your products dependable with this 
motor lead cable. It is heatproof, fireproof, 
greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil 
connections and motor leads in electrified 
mining machinery, motors, electric loco- 
motives, subway cars, etc. 


3 cets You 122 


122 wires, cables and cords, stemming from the three basic designs 
illustrated, have been developed by Rockbestos to give trouble-free 
performance-in instruments, switchboards, motors, electronic devices, 
rheostats, and other electrical equipment. Catalog containing the com- 
plete Rockbestos line, sizes available and other pertinent wire facts will 


Rockbestos Permanent Insulation Insures Long-Lived Performance 


1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease, and corrosive fumes. 

2 Felted asbestos insulation infpregnated with heat-, flame-, and 
moisture-resisting compounds will not dry out, become hard and 
brittle, or burn. Also serves as a heat-barrier against high ambient 


3 Lubricated varnished cambric for high-dielectrie strength and 
added moisture resistance, protected from heat, flame, and oxidation 
by felted asbestos walls. 

4 Felted asbestos insulation that withstands conductor-heating over- 
loads and won't burn even when exposed to copper-melting ares. 
The conductor is perfectly centered in helically applied insulation 
and will always remain so. 

















RHEOSTAT AND STOVE WIRE—TABLE A 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 

For ranges, rheostats, furnaces, control 
panels, switchboards, or any electrical equip- 
ment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat 
Cable, Table R, with stranded conductor. 














600 VOLT A.V.C. CONTROL CABLE 

In one to 19 conductors. Standard strandings A.W.G. 
No. 12—19/No. 25 and No. 9—19/No, 22. Other 
strandings furnished to order, 

Designed for“use in equipment requiring a 
multi-conductor control cable capable of 
withstanding high temperatures, this cable is 
widely used in the control systems of electric 
cranes manufactured for use in steel mills. 
The insulation is unaffected by hot, corrosive 
fumes, oil or grease and has ample moisture 
resistance. 





600 VOLT A.V.C. POWER CABLE—TABLE E 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
laminated felted asbestos and varnished cambric, and an 
asbestos braid. Other constructions for service voltages up 
to 8000. 

Use Rockbestos A.V.C. Power Cable for the 


internal wiring and power leads of heat- 


exposed heavy electrical equipment and 
you'll add the selling point of guaranteed 
performance. 


Rockbestos Products Corporation, 798 Nicoll Street, New Haven 4, Conn. 


= 
cal ind comet 


wo 
pioo™: 
“er 





, ROCKBESTOS 


* The Wire with Permanent Insulation 
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PARTNERS 










































- « « in World-Wide Aerial Warfare! 


* Pygmies in size, but giants in achievement are WILCO 
Thermometals (thermostatic bimetals) and WiLco Elec- 
trical Contacts. 


* Either paired with the correct WiLco Thermometal. 
or used alone, WiLco Aeralloy Aircraft Magneto Con- 
tacts are doing their part to assure smooth airplane 
performance. Other Witco Electrical Contacts are 
giving equally dependable service in tank, ship and gun 
applications. 

* Witco Thermometals, either separately or in con- 
junction with Witco Electrical Contacts, are being used 
with the same success for aircraft oil temperature con- 
trol and in various instruments for the Army and Navy. 


Botu AVAILABLE From ONE SOURCE 


* The facilities of THE H. A. WiLtson CoMPANy permit 
manufacturing customers to secure both electrical con- 
tacts and thermostatic bimetal from a single source. 
This is important because materials from these two 
groups are frequently used in conjunction, as parts in 
the same device. The most effective use of one necessi- 
tates a knowledge of the other. WILCco sales and engi- 
neering representatives are familiar with both Electrical 
Contact and THERMOMETAL application. Send us your 
problem for analysis. 


Witco Propucts are: Contacts — Silver, Platinum, 
Alloys, Powder Metal. Thermostatic Metal — High and 
Low Temperaiure with Electrical Resistance from 24 to 
530 ohms per sq. mil,-ft. Precious Metal Collector 
Rings for rotating controls. Jacketed Wire — Silver on 
Steel, Copper, Invar; or other combinations requested. 











Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago %& Detroit 

















Ohio, D. R. Laughter is president; C. W. Wilson, 
vice president in charge of engineering; and W. B. 
Kindrick, vice president in charge of manufacture, 





At Pierce Governor Co., Anderson, Ind., chief elee- 
trical engineer Glen R. Sisson becomes chief engineer, 


Vice president Victor R. Willoughby, formerly in 
charge of engineering at American Car & Foundry Co, 
New York, N. Y., directs research and development, 


Donald J. Luty goes from assistant to general man- 
ager of the heating division of Gar Wood Industries, 
Detroit, Mich. 


Assistant to chief engineer at Mack Mfg. Corp, 
lLong Island City, N. Y., is W. I. Rodgers, Jr. 


D. A. Comes succeeds Banbury Mixer inventor 
Fernley H. Banbury to active management of that 
department of Farrel-Birmingham Co., Ansonia, Conn. 
Mr. Banbury will continue in a consulting post. 


Fred Broberg is chief engineer in place of Frank 
Lyden at Racine Universal Motor Co., Racine, Wis. 


Design engineer K. Anberg leaves Eagle Machinery 
Co., Oakland, Calif., and is replaced by O. G. Mosher. 


Executive vice president 
and previously manager oi 
the electric tool division of 
Independent Pneumatic 
Tool Co., Chicago, II, 
Neil C. Hurley, Jr. moves 
to presidency. Neil C. 
Hurley, Sr. is now chair- 
man of the board. 





N. C. Hurley 


From Ford Motor Co., Dearborn, Mich., by resigna- 
tion goes longtime affiliate Charles E. Sorensen, vice 
president and manufacturing head. 


Fred R. Lynn joins Acro Electric Co., Cleveland, 
Ohio, to be manufacturing vice president. 


Assistant superintendent of Package Machinery Co., 
Springfield, Mass., is Donald Rae, former chief me- 
chanical engineer. 


Operating manager in charge of manufacturing at 
Willys-Overland Motors Inc., Toledo, Ohio, is Wil- 
liam E. Paris. 


At Sperry Gyroscope Co., Brooklyn, N. Y. manager 
of the marine division is F. §. Hodgman, former as- 
sistant chief engineer. E. E. DaParma shifts from the 
Brooklyn to the Great Neck, L. I., N. Y., plant, -still 
with the title of manager. 


From vice president, W. H.- Feldman moves up to 
president and general manager of Electric Machinery 


Mfg. Co., Minneapolis, Minn. 


Dr. George A. Hawkins becomes Westinghouse 
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TIMING 


Photoswitch Timers are universal for 
time delay and interval timing from 
-05 sec. to two minutes. Extensively 
used on Injection Moulding Machines, 
X-Ray Apparatus, Automatic Spraving 
Equipment. Process Control, Automatic 
Machine Tools, Welding Equipment, 
Embossing Presses, Automatic Ship 
Whistle Control, etc. Electronic opera- 
tion eliminates moving parts, friction, 
wear — guarantees unlimited-life ac- 
curacy. Reference Bulletin 901A. 


TURBIDITY 


Photoswitch Controls are adaptable to 


LIQUID LEVEL 


Photoswitch \Level Controls are 
standard equypment on pumps, 
tanks, stills, refrigerating systems, 
ete. — control Jevel of any liquid 
(or powder) eléctronically. Control 
is floatless —\only metal probe 
contacts materia}. Liquid itself, as 
it makes or breaks contact with 
probe tip, actuates electronic con- 
trol relay — automatically operates 
signals, valves, pumps. Reference 
Bulletin 1100. 


ELECTRIC EYE 


Photoswitch Type A15 is one of 
a wide variety of photoelectric 
controls available for hundreds of 
machinery applications. Beam of 
light is projected across conveyor, 
bed of machine, or any area to 
be controlled, to the photoelectric 
control. Objects breaking beam 
actuate relay — operating electri- 
cal counter, machinery safeguard, 


practically all turbidity problems (even 
when transparency is very low) — 
actually “‘see’’ through liquids, report- 
ing minute turbidity changes invisible 
to human eye. Densometer in control 
circuit gives continuous meter indica- 
tion of turbidity change. Sensitivity ad- 
justment on control may be set so that 
relay will flash signal, sound alarm, 
operate valves or pumps — at any pre- 
determined degree of turbidity. Refer- 
ence Bulletin 315. 


Photoswitch Pilot Relays make possible 
the control of large currents by delicate 
mechapisms, or extremely light contact 
pressire. Used on textile looms, warp- 
ers and winders — also on paper process- 
ing equipment for stop motion control on 
break detection. Monitors feed, keeps pro- 
duction count, on automatic punch presses 
—also used as limit switch on machine 
tools. Reference Bulletin 900A. 


stop motion mechanism, etc. Ref- 
erence Bulletins 310 and 312. 


PHOTOSWITCH Photoelectric and Electronic Controls provide completely auto- 
matic machine operation, release needed manpower, speed war production 
—can be incorporated in the design of any electrically operated machine, 
or can be quickly and easily installed on machinery already in operation. The 
engineering staff of Photoswitch Incorporated will welcome the opportunity 
to assist in the solution of your automatic control problems. Write today for 
further details on standard PHOTOSWITCH equipment, or for recom- 
mendations on how PHOTOSWITCH controls can be adapted to meet 


your specific requirements. 


/ 


a 
PHOTOSWITCH INCORPORATED 


PHOTOELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


Write for Special Bulletigs describing any or 
all of the Photoswitch Qontrels illustrated. 


CAMBRIDGE, MASS. ° District Offices IN ALL PRINCIPAL CITIES 


APRIL 1944 





Eighth in a series of plastics applications. 


Plastics Performing Unsung 
"in the Ranks” 


OT so imposing as a 

battleship, tank or 
plane, this small plastic 
part nevertheless has a 
significant role in war. 

A coil form for commu- 
nications in the Armed Forces, it it one of the 
thousands of plastic parts that are serving in all 
types of war equipment on all battle-fronts. 

28 years of experience in plastic molding en- 
abled Aico to produce this part... . rapidly and 
inexpensively ...complete with metal inserts 
in a single molding operation. 
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lications file 


AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 


Soles Offices: BOSTON - BRIDGEPORT - BUFFALO 
CLEVELAND - DETROIT - NEW YORK - PHILADELPHIA 


Research Professor in heat transfer at Purdue Univer 
sity ina 5 yr. program of training and research imph 

mented by a grant of $75,000 from Westinghouse Elec 
tric & Mfg. Co. Dr. Max Jakob of Illinois Institute 
of Technology will cooperate in the capacity of non 
resident research professor. 


E. A. Goncoe, specification engineer at Jeffrey Mfg, 
Co. is now in the engineering department of Hughes. 
Keenan Co., Delaware, Ohio. 


Henry E. Warren, founder of Warren Telechrail 
is succeeded to the presidency by I. W. Kokins, fo 
vice president. 


In New York a new consulting engineering office ig 
started by Herbert S. Snead from Otis Elevator Co, 
and Everett J. Rutan from Consolidated Edison Co, 
as president and vice president respectively. Chief of 
design is Harry W. Dryden, recently with Studebaker, 


In the cable engineering 
division of General Electri¢ 
Co., Schenectady, N. YJ 
Vincent A. Sheals be 
comes designing engineer, 
His predecessor, W. C, 
Hayman, is available as a 
general consultant. 


V.A. Sheals 


Formerly manager and chief engineer of the Diesel} 
Engine Div., Dominion .Engineering Works, Martin 
J. Berlyn takes charge of engineering as vice presi-| 
dent at American Bosch Corp., Springfield, Mass. 


Within Westinghouse Electric & Mfg. Co., East] 
Springfield, Mass., the Order of Merit goes to Edward 
R. Wolfert, manager of engineering, and Alfred L, 
Atherton, manager of quality control. Awards are} 
for outstanding contribution to progress. 


A. H. Kean, formerly at Bridgeport Safety Emery) 
Wheel Co., becomes general manager of Edward Ag 
Lynch Machinery Co., Ardmore, Pa. 


Franklin Transformer Co., Minneapolis, Minny 
makes R. L. Anderson, chief engineer. Former re¥ 
sponsibilities with the company have included develop} 
ment of military and lend-lease equipment. 


Director of engineering at International Detrola} 
Corp., Detroit, Mich., is Roger M. Daugherty, for- 
merly in engineering at Crosley Corp. 


A. W. Lavers, chief engineer of the automotive di- 
vision, Minneapolis Moline Power Implement Co., 
leaves to become head of industrial tractor engineering 
for Harry Ferguson Inc., Dearborn, Mich. He is suc- 
ceeded by Ben G. Van Zee, former assistant. 


Radio Manufacturers Association has a number of 
new committees including these chairmen: A. §. Wells, 
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BALANCE 


ANY ROTATING PART 


| 
with GISHOLT DYNETRIC 
| BALANCING MACHINES* 


The principle of Dynetric balancing may be used to locate, measure, and 
correct unbalanced forces in any part that rotates. It is the approved 
means of eliminating vibration to assure smoother operation, higher 
efficiency, and longer life. Literature on Gisholt Dynetric Balancing 
Machines is yours for the asking. 


*A development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue « Madison 3, Wisconsin 





Look Ahead... Keep Ahead... With Gisholt Improvements 


JRRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES * SPECIAL MACHINES 





Combine EXACTING STANDARDS 
WITH VOLUME PRODUCTION! 


Pomet powder metallurgy has brought to electrical 
manufacturers many new advantages that make this 
new type of fabrication particularly attractive. 


By controlling density and purity, pole pieces of high 
permeability and low residual magnetism are being 
made. They are produced in great quantities at costs 
that would be impossible by any other method. Special 
contours can be made to suit them to specific uses. 


Pomet pole pieces are now being used in many fine 
instruments, recording devices and small motors, The 
application of powder metallurgy in these pole pieces 
has resulted in a great saving in weight, waste and 
special machining. 

Brush holders, too, are being manufactured in large 
volume and with consistent accuracy of contours, sur- 
faces and holes which are all compacted in one opera- 
tion with a minimum of subsequent machining. 


In quantities of 100,000 or more, Pomet parts are par- 
ticularly interesting to manufacturers who have to 
keep cost in line with rigid specifications. We will be 
pleased to quote on blueprints and specifications. Send 
for booklet. 


Don’t decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-52 Greenpoint Avenue 


FROM POWDER TO PARTS 





Long Island City, N.Y. 


Wells-Gardner & Co., Chicago, Ill., industry reconver- 
sion; Ross D. Siragusa, Admiral Corp., Chicago, Ill, 
industry statistics; and Ben Abrams, [:merson Radio 
& Phonograph Corp., New York, N. Y., distribution, 


From design engineer, Howard F. Murphy becomes 


chief engineer U. S. Machine Corp., Lebanon, Ind. 


At J. W. Droll Co., Chicago, IIl., Harold A. Kibitz, 


Jr., previously chief designer, becomes chief engineer, 


At National Enameling & Stamping Co., Granite 
City, Ill., K. F. Snoderly is chief engineer. 


New professor of electrical engineering at Illinois 
Institute of Technology, Chicago, Ill., is F. J. Vogel, 
former consulting engineer at Westinghouse Electric 
& Mfg. Co., Sharon, Pa. 


Replacing J. W. Dunn, T. M. Redmond is new 
assistant to the manager of Stewart-Warner 
Corp., Indianapolis, Ind. 


works 


From his post as head of the electrical engineering 
department, University of California, L. F. Fuller 
goes to Joshua Hendy Iron Works Co, Sunnyvale, 
Calif., to join the engineering department there. 


Former chief engineer at Alco Valve Co., University 
City, Mo., F. M. MacDougall moves up to assiStant 
director of engineering. — 


Burton §S. Francis is appointed superintendent of 
the induction voltage regulator manufacturing division 
of General Electric Co., Pittsfield, Mass. He sup- 
plants W. E. Krone, now on the staff of the general 
superintendent of the plant. 


Electrical engineer Michael Klebanoff, in the trans- 
former products division, Federal Telephone & Radio 
Corp., Belleville, N. J., is now chief engineer. 


President and general manager Vincent C. Stanley, 
who recently left Gamewell Co., Newton, Mass., be- 
comes administration officer on the termination board 
of the Boston Ordnance Dist. 

E. C. Benjamin supplants C. Kunz as chief elec- 
trical engineer at M. \WW. Kellogg Co., New York, N. Y. 

Reeves Sound Laboratories, New York, N. Y., titles 
William C. Speed vice president in charge of manu- 
facturing. He is also vice president at Audio Manw- 
facturing Corp., Stamford, Conn. 


From chief engineer, Remington Rand, Inc., Ilion, 
N. Y., A. W. Tyler becomes production engineer. 


Kngineer Roy Hartman of Electronic Instrument 
Co., Tiffin, Ohio, becomes partner in the enterprise anid 
chief engineer. : 


Chief engineer at R. K. LeBlond Machine Tool 0} 
Cincinnati, Ohio, is Harold J. Siekmann who sue 
ceeds William F. Groene to the post. 


From Briggs & Stratton Corp., development engineét 
Harry I. Hazzard goes to McCulloch Engineering 
Co., Milwaukee, Wis. 


As the U. S. citizen making the outstanding ind 
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This Yob Comes Firat! 1 


Today ... Perkins precision custom-cut gears are | 
helping to foil the Axis’ desire for world domi- | 
nation. Aircraft engine gears, supercharger | 
worms, parts for gun mounts, gear reducing | 

units and many other precision parts needed 

by the United Nations’ armed forces leave 

the vastly enlarged Perkins plant in a 


never-ending stream and will continue to 
do so until Victory. 


Tomorrow ... when peace returns, 
Perkins gears will also return from the 
fighting fronts to resume the jobs that 
only precision custom-cut gears can 
do with fullest effectiveness and 
greatest satisfaction to the ulti- 
mate consumer. 


This Company's engineering 
staff is at industry’s disposal 
for the solution of any prob- 
lem involving the design and 
mass production of precision 
gears for predetermined 
purposes. 
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PERKINS MAKES 
Helical Gears Bevel Gears 
"fe! aan} Gear: NYeligel Gear 


Ground Thread Worm: 


PERKINS MACHINE & GEAR COMPANY, sprincrieto 2, mass. 
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ACLs 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 


chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making e 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today descriptive folder illustrating our complete 
line of penn Foe 8 nipples, tools, base studs, etc. eNo obligation. 


THE Rajah co. 


TRADE + MARK | 





BLOOMFIELD NEW JERSEY 
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vidual contribution to aviation progress, Igor I. Sikor- 
sky receives the General William E. Mitchell Memorial 


| Trophy for the year 1943. 


Reorganized Wheelco 
Instruments Co., Chicago, 
Ill., has for president Fred 
A. Hansen, also vice presi- 
dent of Lindberg Engineer- 


ing Co. in the same city. 


Production vice president 
Richard Schoenfeld con- 


tinues in office. 


. Schoenfeld 


John A. Seubert, formerly vice president at Penn- 
sylvania Rubber Co., becomes president of Eisemann 


Corp., Brooklyn, | i a 


At Electronic Laboratories, Inc., Indianapolis, Ind., 
Harry C. May becomes works production director. 
He succeeds Richard H. Dickson who goes to Basca 
Mig. Co., in the same city, as works manager. 

To Charles E. Wilson, executive vice chairman 
of WPB goes a testimonial for his tremendous accom- 
plishment in war production, tendered by president 
Leonard Kebler of Nema in behalf of the industry. 


Physicist Dr. Scott W. Smith of Kelley-Koett Mig. 


_ Co., Covington, Ky., is a member of the advisory com- 
| mittee conducting research in the fluoroscopic inspec- 


tion of metallic materials for the National Academy of 
Sciences and the National Research Council. 


From the position of executive officer in OPA, Wash- 


| ington, D.C., Kenneth W. Rowe goes to Howard Air- 
| ~ “4° ~ . . 

| craft Corp., Chicago and St. Charles, IIl., to be assistant 
| to the president. 


Larry F. Hardy becomes vice president in charge 
of Philco Corp.’s home radio division, Philadelphia, Pa. 


President of Laboratory Equipment Corp., Moores- 
ville, Ind., is Lee Oldfield, formerly chief engineer ot 
Merz Engineering Co. 


In Alhambra, Calif., E. S. Chapman becomes vice 
president and general manager of Clayton Mfg. Co. 
Previously he was production vice president in the 


| Plymouth Div., Chrysler Corp. 


N. Downey is elected president for the ensuing yeat 
by Industrial Unit Heater Association, Detroit, Mich. 


At Interstate Aircraft & Engineering Corp., F. L. 
Holser takes over management of the DeKalb Div., 
DeKalb, Ill. Production manager is W. E. Arrain. 





| AND ABOUT COMPANIES 


duction of two-way aircraft radios 400 per cent w 


‘eg, 
In Buffalo, N. Y., Colonial Radio Corp. boosts a ¥ 
ith 
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This Diesel Piston 


BETTER MACHINABILITY. of Arma- 
Steel lengthens tool life, reduces man- 
hours of machining time. Close conform- 
ity of ArmaSteel castings to final shape 
reduces chips, increases output, lowers 
finishing costs. . 


MIRROR-SMOOTH SURFACE. Arma- 
Steel may be machined to surface smooth- 
ness, and polished to a mirror finish. 








Tool Wear Reduced—Machining Time Cut- 
Production Stepped Up—With 








BUSHING METAL IS SAVED. Arma- 
Steel possesses excellent bearing prop- 
erties—eliminates need for the bronze 
bushings formerly used. 


HIGH STRENGTH AND FATIGUE LIFE 
qualify ArmaSteel pistons for use in 
Diesel trucks, locomotives, tanks and ma- 
rine engines—where pistons must with- 
stand enormous pressure, heat and wear. 


rv ie 


CONSIDER THESE ACTUAL CASE HISTORIES: In 
automotive camshaft production, the rough turn- 
ing operation was eliminated, and ArmaSteel’s 
adaptability to selective hardening eliminated 
the costly carburizing process (ordinarily neces- 
sarv when forgings were used). « Used for uni- 
versal joint yokes, ArmaSteel reduced broach 
load from 11,000 to 5,500 pounds, stopped tool 
chatter, cut tool costs. «In transmission shifter 
yoke production, the preferred yoke design was 
not adaptable to forging, but readily lent itself 
to ArmaSteel casting. « In the household appli- 
ance industry, ArmaSteel is used for many of 
the parts requiring high strength and wear- 





SAGINAW MALLEABLE IRON 





resistance—such as refrigerator compressor unit 
connecting rods and crankshafts and washing 
machine gears. « With ArmaSteel replacing bar 
stock, machining time on receivers for the 
Browning automatic rifle was cut from 16 to 
2 hours. 


It is entirely possible that ArmaSteel can effect 
similar savings and improvements in your 
plant’s processes and products. We suggest that 
you write to us, detailing your requirements. 


Don’t Let Down Now— 


KEEP BUYING WAR BONDS! 


DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 
‘te. U.S. Pat, Off. 
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a worker increase of only 50 per cent. Intelligent use 
of a labor-management committee is given major credit 
for the achievement. 


New manufacturing quarters for Western Electric 
Co., New York, N. Y.. are provided by leasing .of space 
in the Eau Claire Ordnance plant, halfway between 
Eau Claire and Chippewa Falls, Wis. Facilities were 
formerly engaged in arms production. 


BENDER = - Within Sylvania Electric Products Inc. work 

Bi a2 starts on a $100,000 addition to the Towanda, Pa. y 
tungsten plant for DPC (Defense Plant Corp.) while 
from Emporium, Pa., work of the industrial apparatus 
plant is shifted to Williamsport, Pa., where electronics 
equipment production will benefit from triple its pre- 
vious amount of floor space. [Emporium space will be 
given over to production development of tubes. 


In Covington, Ky., Kelley-Koett Mfg. Co. adds to 
its manufacturing, engineering, and office space with a 
new, one-story plant extension. 


Bowers Battery & Spark Plug Co., Reading, Pa., 
purchases Miller Wood Products Co., Berkeley, 
Calif., and General Lead Battery Co., Durex Bat- 
tery Co., and Royal Battery Co., all of Paterson, N. J. 


Within Nema, Davis Transformer Co., Concord, 
N. H. affiliates with the specialty transformer section 
and Miller Electric Mfg. Co., with the machine group 
of the electric welding section. 





American Telephone & Telegraph Co., New 

aA Industry G Ada TX York, a disclose: that long dist nce telephone traf 

| fic and number of instruments in service both reached 

_ new peaks during 1943. Its Western Electric Co. 

S T 7 OM Balls Serve The Nation branch became the largest producer of electronic and 

NOW AT WAR—LATER IN PEACE other war communication equipment. For the entire 

Bell System, number of employees rose to 439,200, 

; 29,200 over that for the end of 1942. Payroll went u 

Balls are contributing to the great offensive of the United -s a et e end o fe: ve al P 

; ; ' by $119 million over the same period to reach $967,410,- 
Nations. When peace is won Strom Balls will be equally - . ; : a 
instrumental in solving the problems of design and produc- 000 with 68 per cent (a high) women workers. 

tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 





Now on fighting fronts and war-production lines Strom Steel 


Formation of a new company marks the sale of as 
sets of Wheelco Instruments Co. to officials of Lind 
berg Engineering Co. also of Chicago, Il. Expansion 
for electronic and supersonic industrial products. 


New affiliations in the National Electrical Manufae- 
turers Association identify Steel City Electric Co. 
and Knight Electrical Products Co. with the con- 
duit fittings, outlet, and switchbox section; Allis- 
Chalmers Mfg. Co. with the machine and ac. welder 
groups of the electric welding section and the pothead 
group of the switchgear section; and Ohio Brass Co. 
Electrical Engineers Equipment Co., and G. & W. 
Electric Specialty Co. with the pothead group of the 
switchgear section, 





Previously-named Hoosier Aircraft Co., now Bal- 
M a : lard Aircraft Co., Elkhart, Ind., and Arthurdale, W. 
Ee ee Va., moves its main offices and engineering department 
STEEL BALL co. to New York, N. Y. 


| 1850 South 54th Avenue - Cicero, Illinois 





Acquired by General Aircraft Corp., Astoria, Long V 
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U.S. Patent Re: 18141 
Sole Mfts.in U.S. A. 


P 
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g For thrust-load fixing, and shaft and 
: housing applications, Waldes Truarc 


provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 








& Waldes Truarc presents 


id 





: a significant advance in retaining rings. 

ie It spreads or contracts without dis- 
tortion, always retaining its perfectly 

\. fitting circular contour. 

V. 





«| WALDES KOH ~-I+ NOOR: INC. x« LONG ISLAND CITY, N. Y. 
CANADIAN REPRESENTATIVES: PRENCO PROGRESS & ENGINEERING CORPORATION 
1G 
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Products of 
“"‘MERIT”’ | 


means 
Fine Radie Pants | 


.. PARTS manufactured ex- 
actly to the most precise 
specifications. 


Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co-ordinated 
manufacturing unit of skilled 
radio engineers, experienced 
oe gente workmen and 
skilled a with the 
most a rn equipment. 


MERIT iia established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. ; 


Transformers—Coils—Re- 
actors—Electrical Windings 
of All Types for the Radio 
and Radar Trade and other 
Electronic Applications. 


a (6- 


UR Se ee 


CHICAGO 6, ILL. 


311 North Desplaines St 








AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 







For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, 


New York 











Island, N. Y., is the aluminum alloy fabrication plant 
of Tennessee Aircraft Co., Nashville, Tenn. 


Webster Products, Chicago, IIl., increase floor space 
by 20 per cent with a plant addition including facilities 
for impregnation and baking operations. 


For clarity and reduction of confusion, Fairchild 
Aviation Corp., New York, N. Y., changes its name 
to Fairchild Camera & Instrument Corp. 


West Coast makers of electronic products band them- 
selves into a new organization titled, West Coast 
Electronic’ Manufacturers Association. 


In Philadelphia, Pa., Brown Instrument Co. takes 
over a four story plant for production of electronic 
control panels of automatic pilots. 


Victory Plastics Co., Hudson, Mass, changes its 
name to Beckwith-Victory Plastics Products. 


To eliminate shortcomings in the description of its 
expanding services to industry, Cross Gear & Ma- 
chine Co., Detroit, Mich., simplifies to Cross Co. 


Membership in Nema is approved for A-B Stoves 
Inc., Battle Creek, Mich.—electric range section; 
Electro Mfg. Co., Chicago, I1l.—industrial and com- 
mercial lighting equipment section; Illinois Tool 
Works, Chicago, Ill—electronics section; and Bald- 
win Locomotive Works, Philadelphia, Pa. 


National Ceramic Co. is the new name of erstwhile 
National Porcelain Co., Trenton, N. J. 


From Chicago, Ill., Gray-Mills Co., portable coolant 
system makers, move to new and larger quarters at 
1948 Ridge Ave., Evanston, III. 


The acoustic division of Burgess Battery Co., Chi- 
cago, Ill., is incorporated as Burgess-Manning Co. 


Aircraft production records are set by increased tempo 
of work during 1943; Grumman Aircraft Engineer- 
ing Corp. made 653 planes during November to beat its 


previous achievements by contributing 7 per cent of 


the national total for the month; Consolidated Vultee 
Aircraft Corp. produced during the year more ships 
by weight and number than any other manufacturer 
in the world; and more than $1 billion worth of air- 
craft was made by Douglas Aircraft Co. 





i 





W. C. SKUCE, Director, Controlled Materials Plan 
Division WPB— 

“Industry in the United States today is producing 
more finished products for war and essential civilian 
purposes in proportion to available raw materials than 
it was prior to the announcement of the Controlled Ma- 
terials Plan. Comparison of percentage increases in 
supply of controlled materials with the increased out- 
put of major military and essential civilian items indi- 
cates that proper channeling of materials to production 
has helped accelerate war output.” 
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Significant Facts for Steel Users...No. 2 














GRANITE CITY ELECTRICAL SHEETS 


..+ provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver » Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline « New York « St. Louis 


GRANITE CITY SHEETS} 


e 
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WUew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


SOLDERLESS WIRING DEVICES. 
SD-1 covers the entire line. Contents include appro- 
priate combinations of terminals and application tools 
classified under diamond-grip 
standard, and flag-type wire terminals; 
bonding jumpers and tabs; and presses. “An appendix 
of reference data includes an insulation tubing and 
stud-size selector chart, stud-hole standards, combined 
wire table, Army-Navy parts number index, and dect- 
mal equivalent chart. Offering first aid to the specifier, 
the listings give pertinent information in full. Con- 
nector types and tool actions are thoroughly identified 
by the liberal use of dimensioned drawings, photo- 
graphic illustrations. and labelled diagrams. Aircraft 
Marine Products Inc., 1523 North Fourth St., Har- 
risburg, Pa. 


Catalog 


insulation-supporting, 
cable lugs; 


STEPLESS, MOTOR SPEED CONTROL. De- 
scribes electronic, packaged drive-unit. Beginning with 
brief descriptions of arrangement, constituent parts, 
and: functional operation, Bulletin B-3301 goes on to 
provide specification data and a number of examples 
taken from case histories. Situations discussed include 
constant torque, base speed and lower—constant hp. 
above base speed; constant torque over entire speed 
range; and constant hp. over entire speed range. An- 
other section is devoted to the answering of questions 
on overloads, motor frames, overall drive efficiency, 
and reversing and inching service. Tabular data gives 
specification information on thyratron-equipped speed 
control units in standard sizes from 1 to 10 hp. The 
presentation is concluded with a list of suggested uses 
and a series of illustrations of concrete points of speci- 
fication. Westinghouse Electric & Mfg. Co., 306 
Fourth Ave., P. O. Box 1017, Pittsburgh 30, Pa. 


BALANCE OR UNBALANCE? Static and dy- 
namic balancing operations and equipment discussed. 
Leaflet IB-5 provides a quick summary of the various 
models available in the balancing machine line of the 
supplier. Each is keyed in a brief paragraph of text to 
its operational capabilities. Bulletin BIB-1 augments 
_this with a thoroughgoing discussion of the principles 
involved in this method of improving the performance 
of products incorporating rotary mechanisms.  Dia- 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads cf their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


grams and tabulation of forces point out the magnitude 
and nature of situations involving static, dynamic, and 
combination static-dynamic unbalance. 
operation of the equipment are brought out in a see- 


Features and 


tion which combines closeup illustrations and text to 
show the complete procedure involved in balancing of 
armatures, blower wheels, propellers, and other rotat- 
ing bodies. Bear Mfg. Co., Industrial Div., Rock 


Island, Ill. 


HIGH-HP., WIRE-INSERT V-BELTS. 
tion of strength-increasing, life-extending development, 
leaflet illustrates and describes wire-grommet-type 
V-belts and discusses in their connection, strength, 
\lso shown 


Ie X] i \SI- 


flexibility, stretch resistance, and long life. 
are standard multi-cotton cord grommet, static dis 
charging, fractional hp., open end, and oil resisting 
V-belts. This quick review gives notes on construction 
and performance, and offers assistance to the specifier 
in selection among the numerous types available. Ine 
cluded is a listing of more exhaustive literature avail 
able under a number of V-belt related headings. B. FE 


Goodrich Co., Akron, Ohio. 


COILS TO SPECIFICATION. Leaflet shows 
many types. Described as produced to custom speck 
fication are relay, solenoid, layer wound, magnet, field 
and armature, choke, balance, induction, reactance, fe 
sistance and telephone coils. Points of specification are 
indicated as aircraft equipment, communications, m0 
tors, generators, timing devices, x-ray equipment, VE 
brators and similar related products. Also shown af€ 
a wide variety of fully enclosed transformers ranging 
in capacity from a few watt to several kw. Types 
illustrated are variable voltage control ; low voltage ; and 
step-down, step-up types. James W. Doyle Ines 
2734 Pulaski Road, Chicago 39, III. 


POWDER METAL FRICTION MATERIAL, 
This product of powder metal will reduce the frictiony 
drive evils of grabbing, quick wear, chattering, uncon® 
trolled slippage and inconstant coefficient of frictiom 
At the same time, it adds te the mechanism the ad- 
vantages of self-lubrication ; uniform coefficient of frie 


if 
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Possibilities for the profitable application of electric motor-drive to 
production processes of many kinds today are almost without limit. 
Reliance engineering experience has proved that electric motors, instead 
of being merely convenient and economical sources of power, can be made to do 
many things which formerly called for complicated mechanical hook-ups and 
controls. Moreover, they are doing the work better, more economically and with 
improvement in the quality of the finished product. 


(RELIANCE) 


> + 


Some of the results that Reliance engineers have helped to accomplish in apply- 
ing electric motor-drive are likely to suggest interesting new possibilities to you. 
We will be glad to tell you about them. 


RELIANCE“¢p MOTORS 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road «+ Cleveland, Ohio 


Birmingham e Boston @ Buffalo ® Chicago ® Cincinnati ® Detroit e Greenville (S.C.)* Houston ® Los Angeles * Minneapolis * New York 


Philadelphia ® Pittsburgh ® Portland (Ore.) eSt. Louis® Salt Lake City San Francisco ® Syracuse *Washington, D.C. other principal cities 
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Varslot Slot Insulation is a com- 

bination of 100% rag paper 
and black varnished cambric, ce- 
mented together. Varslot provides 
great mechanical strength as well 
as high dielectric strength. Varslot 
protects motors against breakdowns 
due to grounds, and is your cus- 
tomer’s DEFENSE against machinery 
breakdown. 


VARTEX VARNISHED CAMBRIC 
INSULATION provides unexcelled 
electrical protection against oils, 
moisture, acids, and alkalies. Multi- 
ple coats of insulating varnish baked 
on superior grades of fabrics pro- 
duce high dielectric strength. Vartex 
Cambric Insulation also provides de- 
fense against motor breakdowns. 


INSULATION AND WIRES 


SERVICE 


Distributed by 


INSULATION & WIRES, Inc. 


2127 Pine Street, St. Louis, Mo. 
289 Simpson Street, N. W., Atlanta, Georgia 
30 Trowbridge Avenue, Detroit, Michigan 
181 Portland Street, Cambridge, Massachusetts 





tion at all operating temperatures ; long life ; slow, even 
wear; smooth, vibration-free operation; and controlled 
slippage. Described as a combination of powder ip. 
gredients—metallic and non-metallic, properly blended 
and balanced, pressed and shaped, and heat treated a 
temperatures above those predicted for service—friction 
parts are illustrated in a profusion of forms with refer. 
ence to the specific uses for which they are best suited, 
Shown are clutches, power-press friction drives, winch 
brakes, and aircraft components. Photomicrographs of 
particles, illustrations of steps in production, and text 
combine to show operational advantages. General 
Metals Powder Co., 130 Elinor Ave., Akron, Ohio, 


1000 KINDS OF WIRE CLOTH. Technical ref 
erence booklet for the specifier. Contents include sim 
plified ordering procedure, explanations of different 
types of weaves in wire cloth, metals and alloys avail 
able, and laboratory and research facilities of the sup 
plier. Tabular material lists complete data on wite 
sizes, gages, standard weights for each, diameter ip 
various metals and alloys, and methods of calculat 
ing weights of wire cloth. C, O. Jelliff Mfg. Corp, 


FOR METAL FINISHES. Including those pre 


pared by machining, grinding, honing, and lapping. 
Leaflet shows typical examples of parts made with 
special high precision finishing means. Such produets 
as bearing pins, instrument shafts, stud balls, bearing 
races, cartridge case dies, and pinions are shown with 
surfaces finished by a combination of special abrasives 
and technique. Surfaces are described as being umb 
form without the pronounced scratch pattern prevail- 
ing in many other processes. Engis Equipment Co, 
310 S. Michigan Ave., Chicago 4, IIl. 


ALLOY AND METAL SURVEY. Bulletin lists 
characteristics, properties, and chemical compositions of 
104 different metals and alloys. Aim has been to pro 
vide a guide to the specifier in the determination of 
substitute materials for ones high on the critical list 
Including both ferrous and non-ferrous materials, the 
booklet gives yield strength, tensile strength, elonge 
tion, and hardness expressed in average values as Tt 
ported by the producers of each material. Coverage ii 
cludes: Aluminum, chromium, copper, gold, iron, lead, 
magnesium, molybdenum, nickel, palladium, platinum, 
silicon, silver, tantalum, tin, and zinc. International 
Nickel Co., Inc., 67 Wall St., New York 5, N. Y. 


INDUCTION CASE HISTORIES. Feature & 
sults of high frequency electrical production techniques. 
sulletin No. 14 displays the abstract and concrete bate 
ground and facilities of the company and shows a fe# 
of its activities with regard to specification, develop 
ment, design, manufacture, and service. An explaiit 
tion of the principles involved in heat treating by indie 
tion prefaces a section which discussed metallurgital 
results and production advantages showing, for @& 
ample, a number of conventional steps which can be 
eliminated with equipment of this type. Following és 
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Y REQUEST 


NO SMOKING 


SE DROP 


SAVE TIME, WEIGHT, METAL, 
MONEY AND LABOR WITH 


MEYERCORD 
DECALS 


Meyercord Decals are serving the war effort in a thousand 
different ways . 


saving metal... money... weight... 
and man-power. Decal nameplates, instructions, inspec- 


tion data, serial numbers, dial faces, insignia, etc., are used 
on tanks, combat and merchant ships, planes and commun- 
ciation equipment. They’re durable, washable, and can 


be reproduced in any color, size or design. No screws, 


bolts or rivets required for application. No sharp edges. 
Meyercord Decals can be applied to flat,convex or con- 


cave surfaces...for interior or exterior use...on metal, 
wood, fabric, rubber...even CRINKLED METAL! Special 
mar-proof Decals are resistant to temperature extremes, 
fumes, abrasion, vibration. Free designing and technical 

service. For complete information address Dept. 7-4 


THE MEYERCORD CO. 


pagssure si 
ape comnen”® vo reeset 
World's Leading Decalcomania Manufacturer 


eanien ug somes 
5323 West Lake Street * Chicago 44, Illinois | gee 
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” CURRENT «< VOLTAGE 


SERRA SCR 


TUTE 


BSN Sk 


PEP, 


WITH 


=} AMPERITE 


LA REGULATORS 


Features: 
1. Amperites cut battery voltage fluctua- 
tion from approximately 50% to 2%. 
2. Hermetically sealed — not affected by 
altitude, ambient temperature, humidity. 
: . 3. Compact, light, and inexpensive. 
Used by U.S. Army; Navy, and Air Corps. 


DELAY RELAYS: For mye: from 1] to 100 seconds. 


poercer rene. Unattected by altitude. ... Send for catalogue sheet. 
Tey 


AMPERITE CO 








A 


Rid weap New York | 





Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 
* All Head Styles for: 


e Machine Screws 
© Stove Bolts 
e Self-Tapping Screws 


GeENTRAL SCREW COMPANY 
3519 Shields Ave. CHICAGO, ILLINOIS 
You can depend on Central 
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comes a cataloging of models and types of induction 
machines accompanied by a running commentary on 
products whose making is currently being expedited, 
Illustrations are plentiful and elaborated by sketches 
and diagrams which clarify them. Ohio Crankshaft 
Co., 3800 Harvard Ave., Cleveland 1, Ohio. 


HIGH-SILICA GLASS. For use at high tempera- 
tures. Bulletin 838 undertakes to tell what the speci- 
fier should know about the composition, manufacture, 
chemical stability, heat resistance, hardness, mechanical 
strength, electrical resistivity, transmission character- 
sealing, and maximum operating temperatures 
\vailabilities are listed in 
forms of containers, cylinders, tubing, flat glass, and 
Notes for design cover shapes and sections, fin- 
and the production of special 
Industrial Div., 


istics, 
of 96 per cent silica glass. 


rods. 
ished glass tolerances, 
items. Corning Glass Works, 
Corning, N: Y. 


FOR STABLE VOLTAGE. Magnetic units with- 
out moving parts. Bulletin DIL48-537 lists these volt- 
age stabilizers in endbell, and uncased models. 
capable of controlling a voltage fluc- 
tuating between 95 and 130 to a constant 115 volt 
output plus or minus /% per cent, the devices are sug- 
gested for television, radar, radio, signal 
systems, X-ray apparatus, sound recording equipment, 
photo-cell devices, and other specification points having 
Text shows how the units are 
Points dis- 


cased, 


Indicated as being 


colorimeters, 


similar requirements. 
quick in response and entirely automatic. 
cussed include principles of operation, effect of variable 
frequency, overloading, load variation and power fac- 
tor, effect of change in load, efficiency and power fac- 
voltage, time constant, 
operation of rec- 


tor, measurement of output 


harmonic content, secondary voltage, 
Accompanying illustra- 
graph- 


tifiers, and temperature rise. 
tions include circuit diagrams, 
ical representations of the various functions, and oseil- 
lograms. Models are pictured and defined for specif 
cations by sketches, and tables of dimensions. Ray- 
theon Mfg. Co., Electrical Equipment Div., 190 
Willow St., Waltham, Mass. 


vector analyses, 


PUMPS FOR COOLANT. Sectionalized catalog 
covers immersed; outside mounted, pipe connected; 
outside flange mounted, external discharge ; outside 
flange mounted, internal discharge; belt-driven; and 
shaft driven pumps as well as plain drive attachments, 
mounting brackets and coolant tanks. Individual speci 
fication sheets give full information on each item. in the 
line. Included are facsimiles of engineering drawings 
and tabulated data giving capacity in gpm., motor cut- 
rent characteristics, hp., immersion depths, discharge 
pipe sizes, and other related facts.and engineering data. 
Ruthman Machinery Co., 1819 ene Road, Cin- 
cinnati 2, Ohio. 


VIBRATION ISOLATING PARTS. Shown as 
means of conserving rubber. Bulletin describes how 
newly designed mountings reduce the amount of rubber 
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SHEET erty Cl eee a WIRE AND ROD supplied Round RESISTANT 


| BRIDGE PLATES Fae te Rods Half-Round, Quarter-Round . Oval, 
CIRCLES 16-28 B&S up to =| ~=Halt-Oval , Hexagon , Oy ae 
, COILS (STRIP) ee DE) P ey a are a or Fancy- 
WIRE eek TB) ad Meal La 
WIRE (Fiat) ee Oke) ing SHEET ANO STRIP in roll tin- 
ROD Pat). y ish or Patent Level. Strip tinned 
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._| Study These Properties Closely 


Many a product, for peace or for war, can be improved by substituting 
Seymour Phosphor Bronze for a less suitable material now being used. 
;. | This remarkable alloy has been an effective “first aid’ in the, design 
-_ | of scientific instruments, meters, electrical switches and in many other Rta 
y. similar assemblies. Springs made of it will undergo hundreds of thou- To 

4) | sands of flexures without appreciable fatigue. And it will not rust or 

corrode in salt air under exposure that would soon foul other metals. Mahle 


JLT tf 


Right now our output is confined to war work. Nevertheless, check over 
the characteristics of Seymour Phosphor Bronze with an eye to bettering 


tither your present war products or those peace time projects still in your 
Engineering Department. % : 


“| The Seymour Mfg. Co., 49 Franklin St., Sie Conn. 
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LIGHT WEIGHT 
TORQUE WRENCH 
ae) 

OIC ie BS) a Oe: 


Patent 


Accurate to . 
Pending 


inch—ounces! 





This new lightweight torque tool gives accurate 
readings of the low torque required in delicate radio, 
ignition and fuel line assembly ... in work with 
plastics and light metals where proper tension must 
be obtained but where too much pressure may 
damage the part. 

An addition to the Apco Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 


standard socket. Aluminum handle and sturdy r 


brass scale with easily read figures. In four sizes: 
0-100 inch ounces, 0-30. 0-50 or 0-100 inch pounds. 
Order yours today. 


APCO MOSSBERG COMPANY 
ee 179 LAMB STREET 
ATTLEBORO, MASS., U. S. A. 


OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets fo tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic . .. the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with cccurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets at a time...bench or pedal types. 


fe # ki Na at 
O KW & MACHINE CO. 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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used and at the same time increase efficiency of vibra. 
tion absorption. Units are shown as absorbing vibra 
tion, allowing torque action, and correcting for mis. 
alignment with axial, radial, conical, and torque loads. 
Included is a description of the method of manufacture 
which departs from conventional practice by utilizing 
mechanical adhesion of rubber sections under pressure 
rather than chemical bonding. Advantages listed are 
the ability to specify any metal or any type of rubber 
desired. Space is devoted to a list of the most effective| 
points of specification and illustrations of some of the 
rubber springs in action. Engineering information of 
value in the choice of particular mountings includes a 
discussion of natural frequencies of vibration and a 
chart of deflection rates. Sectionalized drawings and 
accompanying tabulated figures refer to plate (including 
square, diamond, round, square cup, and round cup), 
well, pedestal, platform, and tube type units. Specific 
analyses are included on elbow, automotive torque, 
shaft and hinge pin alignment, and gear shock absorp- 
tion actions. Appended is a check list of the details 
which should be submitted with requests for particular 
recommendation. General Tire & Rubber Co., Me- 
chanical Goods Div., Wabash, Ind. 






SELECT THE PROPER FLUX. Chart is designed 
to serve as a guide. Leaflet relates a list of 50-odd 
different types of metal to the flux requirements in- 
volved in the gas welding, gas brazing, silver soldering, 
soft soldering, low-melting silver soldering, spot weld- | 
ing, furnace or spelter brazing, metallic arc welding, 
and tool tipping. This reference is amplified by listings 
and detailed descriptions of 2-dozen types of flux. 
Krembs & Co., 669 W. Ohio St., Chicago, III. 


FLUID MOTOR FOR POWER. Brochure de- | 
velops the possibilities of aircraft-type hydraulic actuat- 
ing equipment for other products throughout industry. 
Magnitude of tasks achieved on flight equipment 1s 
contrasted with the small size of the fluid motion com- 
ponents involved. [Illustrations elaborate on the care 
and precision given to apparatus of this sort. Views 
are included on tests for operation at altitude, in severe 
cold, for capacity, weathering, radio interference, and 
similar factors. Pesco Products Co., Div. of Borg- 
Warner Co., 11610 Euclid Ave., Cleveland 6, Ohio. 


SWITCHES AND ACTUATORS. Cataloged 
under headings of pressure controls, solenoids and 
solenoid valves, and temperature controls. A compila- 
tion of individual bulletins, the presentation combines 
with them a supply of blank forms for use by the engi- 
neer-designer seeking specific recommendations. Bul- 
letin 50 covers aircraft pressure switches of 6 types. 
These are described in detail, showing outline drawings 
and identified specification tables. Types include those 
for: Moderately low adjustable pressure differential. 
low pressure range with adjustable setting, and high 
current capacity; very low ajustable pressure differen- 
tial, low pressure range with adjustable setting, and 
high current capacity ; very low fixed pressure differen- 
tial, low pressure range with adjustable setting, and 
low current capacity; high fixed pressure differential, 
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Several thousand transmitting mica capacitors 
‘ were needed for an imperative wartime function 
= | 
at- Micamold engineers analyzed the specifications 
ny of the mica condenser. They found that a simi- 
re lar type could be built—without using strategic ‘ 
. and costly mica. This Micamold Paper Capacitor 
a is the result. 
ere 
nd The Micamold-created Paper Transmitting Capacitor is mechanically interchangeable with its 
. mica counterpart . . . and serves its purpose in the particular application for which it was designed. 


Thousands of pounds of precious mica were saved and production costs were greatly lowered. 


ed 


| (FYOU HAVE A CONDENSER DESIGN PROBLEM, CALL ON MICAMOLD 


les 


; Micamold is equipped to help you with your capacitor problems and to manufacture a wide variety of standard 
t- 

es. or special types to suit your requirements. Collaboration between project engineers and our own staff has 
6S broken many a “bottleneck’”” We would like to work with you on present or postwar projects. 
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oh 
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nd MICAMOLD RADIO CORPORATION 
1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 
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AMPROSOUND 
PRECISION 
PROJECTOR 
Manufactured by 
Ampro Corp. 

Chicago, Ill. 
















Today our 
armed forces 
are depending 
more than ever on motion 
pictures to help train men 
and women—the modern 
training method. Tomor- 
row’s goal is sound motion 
pictures for ALL schools, 
to make learning easier, 
quicker and complete. 


A few other applications for SIGNAL Motors 


in industries making war equipment: 


SHADED POLE 


Rectifiers (operating vent fan) 

Unit Heaters (plant and barracks) 

Blowers— 

Ventilators (huts and barracks) 
A. C.--D.C. and LOW VOLTAGE D.C. 


Diesel Engine Governors, Bilge Ventilators, Antennae 
Reels (aircraft), Unit Heaters (ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 
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high pressure range with adjustable setting, and mod- 
erate current capacity; high fixed pressure differential, 
high pressure range with adjustable and compensated 
setting, and moderate current capacity; and low fixed 
pressure differential, low pressure range with adjust- 
able setting, and low current capacity. In bulletin 51, 
de. aircraft-type solenoids are shown for intermittent 
or continuous duty in double or single acting types, 
Again, specifications are related by outline drawings 
and tables, illustrations and performance curves. Also 
included are details on solenoid valves. Under tem- 
perature controls, Bulletin 52 discusses those with high 
and extreme sensitivity, multiple temperature switches, 
and safe-failing switches and elements. L. M. Persons 
Corp., 6301 Manchester Ave., St. Louis 10, Mo. 


POWER DISTRIBUTION DEVICES. Include 
safety switches distribution panels, and time switches. 
Designated as catalog No. 200-B, this publication is 
subindexed by: Safety switches in two specific types, 
general duty safety switches, service equipment, rain- 
tight switches, distribution panels, meter connection 
devices, wiring panels, pressure connectors, wiring 
troughs, and electric time switches. Information is 
here in complete form for use in specification. Products 
are illustrated and identified in tabulations of sizes and 
ratings. Wadsworth Electric Mfg. Co., Inc., Cov- 
ington, Ky. 


ABILITIES OF ALUMINUM. Classified in engi- 
neering notebook under 12 economic advantages of the 
light metal. Each of these subjects is discussed in 
copy and illustrated by accompanying pictures of prod- 
ucts and components whose engineer-designers have 
already taken advantage of the listed potentialities. In- 
cluded among the advantages are light weight, high 
resistance to corrosion, high electrical conductivity, 
high conductivity for heat, high reflectivity for light and 
radiant heat, workability, non-toxicity, strength in al- 
loys, absence of sparking and magnetic effect, favor- 
able appearance, and high scrap and re-use value. Aim 
of the booklet is to stimulate new ways of using these 
features to advantage in future engineering designs. 
Aluminum Co. of America, Pittsburgh, Pa. 


DECIMALS UNDER GLASS. Ina size 13 by 18 
in., a decimal equivalent chart is offered complete with 
frame and protective glass front. The table includes 
fractions down through sixty-fourths conveniently ar- 
ranged in two columns with the fractions disposed in 
subordinate columns in accordance with their denomi- 
nator. Location of a given fraction is thus expedited 
since it is only necessary to run through the series of 
fractions for the same denominator as the one sought. 
Dayton Rogers Mfg. Co., 2835 12th Ave. South, 
Minneapolis 7, Minn. 


CONTROL-RESISTORS AND SWITCHES. 
Cataloged in Bulletin 697. Units with non-rubbing 
contacts and wall type resistors as well as those with 
wire-wound resistors are listed in a number of sizes 
and terminal arrangements. Size range includes com 
trols with diameters of 134, 1344, 5%4 and %4 i. 
Types are shown as available plain and with integral 
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SPLICING SYSTEM 
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iT The basic design of the AMP Splicing Terminal, using 
ends with a knife-switch wiping ection, has proven so superior 
to conventional splicing methods that AMP now introduces a 
disconnect splicing system to cover a wide variety of adapta- 
tions. Typical examples are shown here. Each of these incor- 
porates the same exceptional electrical and mechanical charac- 
teristics inherent in the basic design. All current carrying parts 

ore integral stampings of pure electrical copper, having mini- 
- mum weight. No reduced conductivity alloys. a 
} Write today for your copy of AMP Bulletin 31 


|| i “PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


* 





ees 
| (7 


(oF 
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A COIL WINDING DOES NOT 
BEGIN WITH THE WIRE— 
IT BEGINS WITH THE BASE 


With the best wire, and most 
expert winding, the coil will be 
efficient only with a quality 
foundation—and particularly 
in long service 
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SPACE FACTOR eeceives much 
attention in coil engineering mathematics; 
for the efficiency with which wire fits into 
space provided is measured by space factor. 
Precision Paper Tubes are spirally-wound 
under heavy heat-treated compression to 
insure space-saving and greatest strength. 
Also lower moisture absorption and 
lightest weight. 


HIGHEST INSULATION 


Another achievement of Precision method 
and materials. Precision Tubes are madeé 
of specially selected Dielectric Kraft, Fish 
Paper, Cellulose Acetate, or combinations, 
for every coil-winding purpose. Round, oval, 
square, rectangular—any ID or OD. 


SEND FOR SAMPLES TO YOUR SPECIFICATIONS 


Examine them — compare — and satisfy 
yourself of the difference. Wire or write. 


Also Manufacturers of Precision Bobbins, Coil Forms, Spools 


PRECISION PAPER TUBE CO. 
2035 W. Charleston St., Chicago 47, Ill. 
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mounted switch. Specifications are covered in text and 
related to dimensioned outline drawings showing 
mounting tests, disposition of soldering lugs, 
etc. A separate section is devoted to a discussion of 
the various kinds of switches which can be incorporated 
and another department is given over to charts, tables, 
and explanations of the 7 standard resistance curves 
available. Further consideration is given to rotation, 
taps, locating pins, mountmg nuts, lockwashers, termi- 
nal lugs, standard resistance values, shafts, and bush- 
ings. Globe-Union Inc,, Centralab Div., 900 East 
Keefe Ave., Milwaukee, Wis. 


AIR-DRYING INSULATING VARNISHES. 
Described as combining high glossy finish with maxi- 
mum protection against oils, water, acids, and alkalis, 
Listed in 10 forms, the finishes in this leaflet include 
brush, spray or dipping winding varnishes, finishing 
varnish, clear spirit varnish, flexible black varnish, 
black enamel, acid proof varnish, and high- dielectric- 
and -mechanical-strength lacquer. Each type is dis- 
cussed from the point of view of method of use, resist- 
ances to various kinds of attack, and types of reducers 
to be used. In addition, a number of specialties such as 
stripping compound, balancing compound, rust preven- 
tative, commutator paint, identifiers, sticking varnishes, 
and lead flexilizers are covered. Sterling Varnish 
Co., Haysville, Pa. 


AIRCRAFT MOTORS AND ACTUATORS. 
Presented by illustration and discussion in Catalog 
EM-100. Types listed include dc. motors (with quick 
stopping clutches) from %» to 4 hp. in four frame 
sizes, linear actuators from 0 to 75,000 Ib., and flexible- 
shaft power units. Each of the models considered 1s 
illustrated and described with detail on ouput, windings, 
size, weight, mounting design, and materials. In addi- 
tion, space is devoted to illustration by drawings car- 
rying dimensions, and performance characteristics are 
in graphical form. Lear Avia, Inc., Piqua, Ohio. 


HOW LOCKING INSERTS WORK. Function 
explained by instruction-type manual, Form 1120. Each 
step in the procedure of reinforcing a soft metal struc- 
ture at points of stud attachment is covered in cartoon 
form by characters who go through the entire routine 
from drilling the original hole to driving down the lock- 
ing ring which broaches its way into the outer periphery 
to hold the threaded insert in place. Further steps show 
how the insert can be easily rémoved by successive ap- 
plication of a drill and easy-out remover. Further space 
is devoted to a brief listing of the various types of i 
serts available and a discussion of their advantages. 
Bardwell & McAlister, Inc., 7636 Santa Monica 
Blvd., Hollywood 28, Calif. 


ROBOT ENGINE CONTROLS. Compilation of 
bulletins shows standard automatic and semi-automatic 
controls for internal combustion’ and diesel engines. 
Subjects include: Overspeed governors, solenoids, full 
automatic control sets, automatic starting control sets, 
automatic cranking controls, safety-stop control sets 
with and without indicating signals, heavy-duty start 
ing motor contacts, synchronous starting relays, auxil 
iary engine controls, and multiple engine control panels. 
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Titeflex radio shielded 
harness No. C26980 
for Wright Cyclone 
Engines which power 
Flying Fortresses. 
Sleeves are Natvar ex- 
truded vinylite tubing, 
and identification 
markers are Natvar. 






TF ssfhon harnesses physically protect high tension ignition systems 
lrom magneto to plugs and, at the same time, shield vital lines of 
communication from the principal source of interference —the 


_| ignition system itself. 
, ® Varnished cambric—straight cut and bias 


A tremendous job, when you stop to consider that these Titeflex har- © Varnished cable tape 


| nesses perform in a wind stream of over 300 mph — with or without > Ceeenn aan 


®@ Varnished duck 
rain and ice, but always subject to vibration. And at temperatures 


ranging from 50°F. below zero up to 300°F. at the spark plug end! 


@ Varnished cellulose acetate 
® Varnished Fiberglas cloth 


- . 7 ® Varnished papers 
: We are proud of the fact that Natvar extruded vinylite tubings ; 


®@ Varnished tubings and sleeving 


and identification markers are contributing to this performance. © Varniched Wentification machers 


® Lacquered tubings and sleevings 


) : 5 oe . 
What about your requirements! Write, wire, or phone us for © Extruded Vinylite tubing 


deliveries either from nearby wholesaler’s stock, or from our own. @ Extruded Vinylite identification markers 


Write for bulletins 


NAL VARNISHED PRQDUCTS 






ic 


NTHE N 


ts 

t- TELEPHONE CABLE ADDRESS 

- RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 

S| 207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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THE MERCOID CORPORATION 


4211 Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


mERCOTS 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


industries’ first 
choice for depend- 
able control perform- 
ance. The outside 
adjustment and vis- 
ible dial eliminaie all 
guesswork when setting the op- 
erating range. 








Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 





TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 





ture described MERCOID 
above. FLOAT 
CONTROLS 





Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
’ type available. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform. 
ance are essential 
Various types avail- 





and mechanical charac- 
teristics of BAER phenol 
fibre and vulcanized fibre 
fabrications are both diversified and 
numerous. High dielectric strength, re- 
sistance to the deteriorating effects of 
electrical arcing, ability to withstand 
vibration, shock and impact are some 
of the advantages. 

These factors, plus the BAER facilities 
for machining, stamping, punching, 
drilling, sawing, etc. to strict specifi- 
cations, will efficiently and economi- 
cally meet your fibre fabrication needs. 


Write for Bulletin 124. 


fy BAER FOR WASHERS, 
| STAMPINGS, GASKETS, SPECIAL 

i SHAPES, TERMINAL BOARDS ANDI. 
BUSHINGS s 


a ee 


EERE MonTGomery ST., HILLSIDE, NEW JERSEY 
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Aim in design of the line has been to give mechanical 
protection to an engine and starting system and at the 
same time provide the engine with full opportunity to 
start. Stressed is a signal light system which indicates 
cause of engine failure and facilities maintenance, 
Synchro-Start Products, 221 E. Cullerton St., Chi. 
cago 16, IIl. 


STEEL REVISIONS. Wall chart with November 
1943 revisions. Again in convenient style for wall 
hanging, Form 6249 includes those modifications and 
changes which have been brought about by strategic 
alloy restrictions and new manufacturing procedures, 
A breakdown shows whether or not various materials 
are available in specific analyses,.and listings show 
amounts of component elements used in producing the 
various grades. Covered in the chart are carbon, free 
cutting, manganese, nickel, nickel chromium, molyb- 
denum, chromium, chromium vanadium, silicon man- 
ganese, and national emergency steels. American 
Steel & Wire Co., Rockefeller Building, Cleve. 
land 13, Ohio. 


SWING-BUCKET PUMPS. Collation of bulletins 
supplied in file folder presentation. Contents include: 
Leaflet on strainers showing easy cleaning features for 
4 types. Iron, bronze fitted, and all bronze construc- 
tions are displayed together with tables of GPM. rat- 
ings and pipe sizes. Engineering pump data covers 
friction of liquids in pipes; resistance of valves and 
fittings to flow of liquid; specific gravities, pounds per 
gallon, and gallons per pound corresponding to desig- 
nated degrees A. P. I.; viscosity conversion table ; com- 
parative equivalents of liquid measures and weights; 
liquid data. tables providing temperature-viscosity 
relations ; and practical suction lifts. Another folder 
contains facts about rotary pumps, shows design fea- 
tures and operational advantages of the swinging 
vane type. Included are both gear and direct drive 
units. Blackmer Pump Co., 1809 Century Ave, 
Grand Rapids 9, Mich. 


SCREWS, BOLTS, AND SPRING WASHERS. 
How various types of pre-assembled washer and screw 
or bolt assemblies may be utilized to advantage in prod- 
uct fabrication with reference tabulation covering heads, 
sizes and performance characteristics. Bulletin 101. 
Eaton Mfg. Co., Reliance Spring Washer Div. 
Massillon, Ohio. 


CAPACITORS FOR WARTIME NEEDS. 
Charts list full details on capacity mfd., voltage de. 
dimensions, and list prices. Fulfilling AN specifica- 
tions, the condensers are hermetically sealed, oil im- 
pregnated and oil filled with ranges from 4.0 to 0.1, 
capacity mfd., and are available in a wide variety of 
single and dual sizes and in voltages from 50 to 1750 
volt de. Tolerance is minus 20 and plus 30 per cent. 
Also included are can type, rectangular metal capac 
tors with capacity mfd. from 1.0 to 17, 330 to 230 volt 
ac., and 600 to 400 volt de. Form X1 also shows de- 
tails on mica condensers available for immediate de 
livery. Sprague Products Co., North Adams, Mass. 
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..- they meet the rigid Specifications 
of the 


ARMY-NAVY- 
MARITIME 


Designed and Engineered for 
Shipboard Service above and 
below deck... both for Com- 
bat and Merchant Service. 


Baldor Motors meet the high 
standards of Industry also 
- «SO they will surely meet 
your requirements. 


The 100% Protected Motor, 
with liberal overload capacity 


BALDOR ELECTRIC COMPANY, $T.~LOUIS 
District Offices in Principal Cities 
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NEW MATERIALS, PARTS 





(Continued from p. 166) 


salt water, the condenser is one of a line bearing voltage 
ratings from 7500 to a quarter of a million volt in 
single units Connected in series, the components cap 
handle several million volt. Industrial Specialty Co, 
1725 West North Ave., Chicago 22, III. 


CONTINUOUS-DUTY POTENTIOMETERS 
Capable of operation at 360 deg. continuous recipro- 
cation for 2,500,000 revolutions. Operation is planned 
for 24 hr. a day. One of a line of several models, the 





unit illustrated has space wound resistance wire placed 
by special machine on a fabric-base plastic strip. This 
is held in place by a coating of bonding material. A 
second plastic band secures the wire against mechanical 
damage or derangement. Separate wiping fingers are 
incorporated for constant contact resistance and low 
noise level. All models come within the definition of 
low operating temperature types provided by the 
American Standards Association. They are suggested 
for specification in the most difficult types of service. 
DeJur-Amsco Corp., Shelton, Conn. 


AIRPLANE STARTING EQUIPMENT 


Combines inertia and direct cranking. Suitable for in- 


tegration with aircraft power plants ranging from 450 
to 1200 hp. and with piston displacements of 670 to 
1860 cu. in., the starters in this series are designed to 
mount on a 6 in. SAE pad. Alternatives include 12 
or 24 volt dc., one-wire grounded circuits and 3 or 
12 tooth jaw for left or right hand rotation. Including 
a heavy-duty, accelerating and direct-cranking electric 
motor, the mechanism has a precision-balanced fly wheel 
keyed directly to the armature shaft; reduction gear- 
ing, consisting of a four-planetary gear set and two 
stages of spur reduction; an adjustable multiple disk 
clutch; an engaging mechanism; a baffle plate; and 4 
starter jaw. With a nominal engine cranking torque 
of 225 lb.-ft., these units will supply an initial crank 
ing speed of 110 rpm. followed by direct cranking at 
35 and 48 rpm. for 12 and 24 volt types respectively. 
Current consumption is minimum. Operational flexi- 
bility is provided by a design such that both the inertia 
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CRONAME 


en ry 


—_ 
ELECTRONIC UNITS 
RADIO RECEIVERS 
INSTRUMENT HOUSINGS 
AND Ccteee Ss 


CROWE NAME PLATE AND MANUFACTURING CO. 
3701 RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 
40 YEARS EXPERIENCE IFN FINE METALCRAFT 
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Brass: 
FASTENINGS 
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' 
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MANUFACTURERS 
SCREW PRODUCTS 

















ne fasteners are TOUGH, 
clean, accurately formed and thread- 
ed, made to precision tolerances. The 
quality is rigidly controlled by uncompro- 
mising inspections at every stage of production — 
from raw materials to shipping room. 


These are FIGHTING FASTENERS that stand up under 
shock vibration and stress—for war or peacetime 
production. Tell us what you use and we'll send you 








ALUMINUM 
WASHERS 


Delivered From Stock In 
All Popular Sizes 


No delay on aluminum or alumi- 
num alloy washers from standard 
dies. Prompt service on “specials” 
—also brass and steel in any 
plating—AN or commercial 
specifications. 





Ask for Samples 



















Fast Deliveries On 
MACHINE SCREWS 


LL METALS, heads, 
threads, points and 
platings. Clean — no burrs 
on slots. No undersize or 
oversize screws. Correct § 
tolerances to AN or com- 
mercial specifications. 
Prompt quotations on 
“Specials.” All supplement- 
ary operations such as drill- 
ing, multiple drilling, knurl- 
ing, slotting, etc. 
Samples on Request 





it’s Faster to Telephone—Call WHitehall 4680 
MANUFACTURERS SCREW PRODUCTS 


212 West Hubbard Street Chicago 10, Ill. 
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and direct cranking features can be used for normal 
operation while direct cranking can be used alone for 
warm-engine starting. When batteries are low, the ip. 





ertia feature can be selected and the unit can be cranked 
by hand in emergency. Brush spring tension is released 
for manual operation and a solenoid relay gives remote 
control of starter jaw engagement. Protection for undue 
loading is supplied through the dry clutch. Units are 
of 7 in. diameter and 1134 in. long from mounting flange 
to backhead. The starters weigh 32 Ib. for the 12 volt 
unit and 33.9 for the 24 volt. Eclipse-Pioneer Div, 
Bendix Aviation Corp., Teterboro, N. J. 


FUSE PRESSURE-CLAMPS 


Maintain constant high pressure for dependable elec- 
trical contact. Supplied with several of the company’s 
switches, these new devices have pure copper, press 
formed fuse seats and heavy gauge, plated steel grip 
clamps. Fuses are held tight for reduction of operat: 
ing temperature and improved performance for fuse 
and switch alike. Wadsworth Electric Mfg. Co., Cov- 
ington, Ky. 


STORAGE LEVEL INDICATOR 


Operates on electronic principles. Designed for ust 
with bin-feed controls for dry materials, this indicator 
has no moving 
parts to wear of 
get out of order. 
Of the two boxes 
illustrated, one 
is a detector unit 
which attaches 
to a probe ex 
tended into the 
bin. The second 
case contains 
signal controls which actuate a series of colored lights 
to indicate various operational conditions Suitable re 
lays are incorporated to permit cooperative operation 
with valve cut-offs, audible local, or remote visual sig G] 
nal devices Covers have been removed from the units 

in the illustration. Mosher Electronic Controls, 130 W. 
42nd St., New York 18, N. Y. 
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Hs tough, flexible insulation enables you 
to produce tighter coils in less time 


@ When you're using Formex* magnet wire, you can 
literally ‘“‘go the limit’’ in speed of coil winding and in ten- 
sion. Its insulation film is so flexible that it can be wound 
around its own diameter without cracking. 

It is so tough that it has thirty time’ the abrasion 
resistance of conventional enameled wire; so tough that, 
even in the ultrafine sizes, the tension limit is determined 
by the strength of the copper conductor, not by the in- 


-sulation. 


Formex wire is smoother and more flexible than either 
enameled or fabric-covered wire. It pulls into place readily 
without forcing or jamming. 

Because of this extra strength and flexibility, you can 
wind coils tighter and faster—and these same qualities 
will insure more coils passing final inspection. 

For more information on Formex magnet wire, get in 
touch with the nearest G-E apparatus office. General 
Electric Company, Schenectady 5, N. Y. 


*Reg. U.S. Pat. Off. 


603-18-1260 









With all the per- 
formance—tested 
features of the 
Size 0 and Size 1 


Colt Starters 


SIZE 2 H.P. RATINGS 


Volts | Single Phase | Polyphase 
110 3 TY 


220 7% 15 Available with Local, Remote 
440-600 10 incl or Transfer Switch Control. 
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4 ‘The value of a motor starter to you is decided by how it measures up 
on three basic requirements; performance, life and ease of maintenance. 


: Recognizing these requirements Colt engineers have built into this new Size 2 

Te Starter the superior features which have won such general acceptance for the 
be se Size 0 and Size 1 Starters. 

ei Features such as these: Vertically Acting Magnet that prevents acci- 

~~» dental closing by vibration or shock; Ball Bearing Operating Mechanism 


| _ that slides frictionlessly and assures smooth, dependable action; Pure Silver 
=|)_5/, Contacts that minimize contact burning and replacements; Simple, Easily- 
iy 405 Accessible Construction that permits replacements and maintenance work 

t] Rai without even removing the mechanism from the case. 

F ya All of these and other equally desirable features add up to smooth, trouble- 

E | free performance, long life, and simple, easy maintenance. Before deciding 


upon new motor starters look over the performance-tested features of these 
new Colt Starters. 


ee 
™. 








NOTE THESE FEATURES . 


. pe Ani’ tl . guides contacts frictionlessly 5 AME arers ... as Sizes 0 and 1—plus additional 
pat pep into correct alignment. Verticle + AKe pd HE larger heaters. This standardiza- 
gysPeN magnet cannot close accidentally. overt? tion reduces to a minimum the num- 

ber of spare heaters required. 

1 acts ED °°: 2ny contact, stationary or mov- 
ae gemov able, aaa be ee a ‘uiiae oiVE q1ons ... minimize contact burning and 
EA or replacement by merely loosening purt ct pu replacements. 

one screw. cont i a 
colt ees 10 NST AN ... entire unit is mounted on a steel 
wacnet ance? -+. to change the magnet coil it is gasY ND main plate. Plenty of wiring space. Pres- 
mgt OMNEN ncracy to meray lagen ewe ya 1 fare wie comer 
oR 


HAND ET... to meet requirements of the in- 
(THER Res 7 : 
atic stallation or the operator, by simple 
auto quarter turn of handy plungers. 





OLT__ 


COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
BRANCH OFFICES: Boston, New York, Philadelphia, Pittsburgh, Cleveland, Chicago 
—_ PACIFIC COAST REPRESENTATIVE: The Frank H. Bran Co., Los Angeles, San Francisco 
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BAR ERM 2 GO... 3N.C. 


SMELTERS REFINERS AND WORKERS 
O F PLA.TIN UM Go. oOo AN D Stiv & R 
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NEW YORK SAN FRANCISCO CHICAGO 


Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM ciccmenr LAMPS? 


Radiant Energy Drying, baking, heat- 
_ ing and dehydrating is the modern 
= method—cuts drying cost, saves time, 
mie uses minimum space, produces uniform 
results. 

















4 


= 


ZH, SL" YY YS 
Han ws Hy ww“ 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 





Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


| North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 


WV Form Wound 

Paper Section 

kK KI | § Bobbin Wound 
WV Cotton Interweave 


TRANSFORMERS 


To your specifications 


ee 


















ESRD ates 1a 0 


93 MAIN ST. WINSTED, CONN. 


QF eee ‘ York E. Wacker Drive. Ct Tema AL 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


PROMPT DELIVERY ON MANY SIZES 


rid 


Po 


Pe ee 
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@ EverLock Washers are designed to 
give the extra traction needed to resist 
extreme strain, expansion, contraction 
or vibration. The multiple teeth grip 
the nut and work with their full width. 
This added area of resistance... com- 
bined with powerfwl spring tension 
which drives the sharp chisel edges 
into positive locking action... gives 
your assemblies unmatched staying 


power. 


With this double insurance of a posi- 
tive lock, EverLock Washers bring 
important savings in assembly time... 
automatic safeguards against stretch- 
ing of bolts and screws, and the dis- 
tortion of threaded parts. 


Write, phone or mail your orders 
today. 





* *& tH HILLIARD * x 


eet rs 


106 WEST 4TH ST a ewe ed 


* OVER-RUNNING sais CENTRIFUGAL FRICTION x 


MAGNETIC 





PILOTED 
PISTON 
VALVE 


K-15, two-wire, current 









General Controls 
failure, is a high pressure valve handling 


ELECTRICAL 
SHEETS 22% | 


Casa 


large capacities with minimum pressure drop. 
Main valve held open electrically minimizes 
pressure loss. Packless, available normally 
closed. Operates on wide variety of fluids 
and gases. Write for Catalog 52. 


GENERAL CONTROLS 


801 ALLEN AVENUE e GLENDALE 1, CALIF. 
BRANCHES: Boston, New York, Philadelphia, Cleveland, Detroit, 
Denver, Chicago, Dollos and San Francisco 


Make sure of outstanding per- 

formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 


They pons cleetiyrereclvaye coe ct gmage || LOUTHAN, SX-4_ STEATITE 
YP ¥ y = LOW LOSS INSULATION 


and uniform in physical and electrical proper- 
ties. Complete details sent on request. 





For RADIO HIGH 
NEWPORT PRODUCTS: Hot Rolled Sheets—New- Communication DIELECTRIC 
port Electrical Sheets—GOHI Pure Iron-Copper Equipment Use — _Dense 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— * T 7 tana 
GOHI Enameling Iron Sheets—KCB Copper Steel © Moisture 
Sheets—Newport Long Terne Sheets—Newport Gal- Any Size.... 
vannealed and DeLuxe Metal Sheets. .... Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. | 


**Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 








gat.noll 


—_nivision OF ——~ 
wewrorr WARTS Uae) 


KENTUCKY 
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GW EVEN BALANCE 


As a “completer” of other people’s products, we obligate ourselves to match quality with 
quality, so that functionally these products may be in even balance when assembled. Be- 
cause of this interpretation of our job, we have over the years been privileged to “balance 
out” milions of manufactured articles with Peck Springs and Screw Machine Products. 
Because of this, also, our plant is incessantly busy with war work. However, old runs must 


be replaced with new ones; so, if you need springs up to /” 


wire size and screw machine products up to 14”, please con- 
tact us now for early delivery. 
SPRINGS 
te eS 








a 

Ob», 

ms Oe! Jf 
: AZ 

—_ 





and SCREW MACHINE PRODUCTS 
MOLDS are built in our own 


The Peck Spring Company 12 Grove Ave. Plainville, Conn., U.S.A. 
Tool Room, backed by over 


25 years’ experience in making 


Plastic Molds. 





2035 CHARLESTON ST. 










801 GLASGOW AVE., 








" 
I 
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MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


Hal Lea 


WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


FORT WAYNE, IND. 











“Now, if we 
were only | 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 
OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, E! Paso, Longview, Lubbock, Plainview; NEW MEXICO, 


Albuquerque; CALIFORNIA, Long Beach, Los Angeles, Town Howse, 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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STEATITE 


CERAMIC 





tas ocH 


; Are you looking for an insulation material that is tough 


Are you stuck for delivery on power and rugged, yet one which may be pressed or machined 
transformers like those shown | to close tolerances? Finely-grained LAVITE is your 


! This non-abrasive steatite has dielectric properties 
2 . answer prop 
above? If so write us at once, as | which make it ideal for many of your electrical or elec- 








we have some capacity available | tronic parts requirements. A request for test samples will 
now for units from 1 KVA to 80 KVA place you under no obligation. 


on good priority ratings. An in- 


quiry will not obligate you. ae a wl OED 


Or perhaps you can use some small- 
er units like those shown below. 





4 Teer 
MARINE 
AIRCRAFT 

ELECTRONICS 


MOTOR WITH ° 


saab vena SERVICE 


a 





=FHecwric SPECIALTY C0. = 


SSS 012 SOUTH ST. STAMFORD, CONN. = 





In either case, let us put our 33 


f i t k f 
years of experience to work tor you HIGHEST QUALITY 


FOR 45 YEARS 
A new 16 page Catalog is just 6 e Kester engineers will gladly 
coming off the press. Send for eines assist you in working out any 


your copy NOW. flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Iilinois 
Eastern Piant: Newark,N.J. Canadian Plant: Brantford, Ont. 











B. F. MILLER Co. 


OLDEN AVE EXT 


TRENTON, 4, N. J. 
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HE’S ROLLING AN 


It really is a sheet of Republic Sili- 
con Steel—but to the men who pro- 
duce it, it’s much more than that. To 
them, it’s the core for a generator, 
motor, transformer or other lamel- 


lar core electrical equipment. 


These men are part of the highly 
trained personnel in a specialized 
division of Republic. For more than 
20 years this division has made 
silicon steels exclusively. Hence, 
these men have learned to look 
upon their product in terms of what 


it eventually will become. 


Other Republic Products ‘indude Carbon, All 


APRIL 1944 


The wide experience thus acquired 
by Republic specialists and the 
rigid control exercised by one in- 
tegrated organization at every step 
in manufacture from ore to finished 
steel are two important reasons 
for the high uniformity of Republic 


Silicon Steels. 


You'll find these steels UNIFORM 


ELECTRICAL CORE 


—not merely a sheet of steel 


in magnetic and performance 
qualities—in punching properties 
—in ease of assembly. They are 
made in sheets and in coiled strip 
free from coil set. Write for de- 


tailed information. 


REPUBLIC STEEL CORPORATION 


General Offices : Cleveland 1, Ohio 


Berger Manufacturing Division 7 Culvert Divigjon 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Building, New York 17, N.Y. 











A New Name for a Very 
Old Yankee Manufacturer 





WATERBURY, COMPANIES, INC. 


NOWN for many years as The Waterbury Button 

Company, this 132 year old Cennecticut manv. 
facturer has changed its name to Waterbury Com. 
panies, Inc. 


WW” LE button manufacturing is and will continue 
to be a division of this Company, it is never. ‘ 
theless but one of six separate divisions manufacturing 
a great diversity of products. Thus time and change 
have brought about a need for a new name. 


A Modern Plant With The Equipment 
and Facilities for Volume Production 


ODAY Waterbury Companies, Inc. is manufactur- 

ing thousands of plastic and metal products, most 
of which’are identified with the war effort. Its modem 
and efficient plant is fully equipped for volume pro- 
duction. 


LTHOUGH largely engaged in essential war work, 
we are thinking about reconversion to peacetime 
production. Our engineers and designers will gladly 
plan with firms who are looking for a dependable source 
of plastic and metal products. 


Buy More War Bonds—Hasten the Day of Victory 





MEETING ALL 
SPECIFICATIONS 


OUR ENGINEERS ARE 
ALWAYS AVAILABLE TO 
GIVE PROMPT SERVICE 


| WRITE TO: 
HERCULES ELECTRIC & MFG. CO.™ 


WATERBURY COMPANIES, INC. 


Established 1812 * Department C 
WATERBURY e CONNECTICUT 


eS yp MANUFACTURERS OF THE PRECISION WELDER WITH THE 
aN STREAMLINED ARC Ph 
rcul€s7 2416 ATLANTIC AVENUE . BROOKLYN, N.Y rculeés 
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PRECISION PARTS 





Radios are almost as important to war-time flying as the 
wings or the motor of the ship itself. These little brass 
condenser-plates for aircraft radios will help bring many 
a flyer back from his mission. 

Ace turns them out by the hundreds of thousands. 
There must be no burring and the similar contours of 
both pieces must be identical. They are tested by pro- 
jecting their image, 50 times enlarged, on a screen. 

Here at Ace you will find the finest machines in the 
industry, and the managerial know-how for producing 
parts twice as fine, ten times as fast, as ever before. 
Whether you are 
thinking in terms 
of current produc- 
tionorplanning for 
post-war, it will 
pay you tosee Ace 
for small parts or 
assemblies that 
call for stamping, 
machining, heat- 


ing. Send us a 
sample, sketch, or 
blueprint for quo- 
tations. 


The complete story on Ace facilities 
and capabilities. Send for a copy. 





* 
ne 


? 
"40, 


* 


ACE MANUFACTURING CORPORATION 


for Precision Parts 


rid 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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This Pure Carbon Engineer 
is your Collaborator 
on Brush Problems 


Pure Carbon's engineers are located in most 
principal cities. There's one near you, ready to 
serve you at short notice. 


‘ 
He'll analyze your brush problems in terms 
of your motor design. 


He'll help you select brushes best suited to 
your requirements—from over a hundred standard 
grades. 


He'll aid you in developing and engineering 
special grades of carbon for special applications. 


Write us today — We'll arrange to have the Pure 
Carbon engineer see you at your convenience 


Product Designers! Write for Bulletin De- 
scribing Uses of Pure Carbon SEAL RINGS 


Pure CarbonCo., Inc. 


1909 NOBRAC ST. ST. MARYS, PA. 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover "every requirement. From 34” wide and 
13/32" high with 5-40 screws, to 214” wide and 
1144” high with 1/4,’-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 













The Importance of MICA 
for National Defense 


Submarine engines depend on Mica 
parts for reliable performance. Elec- 
trically-driven TORPEDOES would be 
almost an impossibility if it were not 
for certain MICA segments contained 
in the motor parts! 


FORD RADIO & MICA CORP. 


Joseph J. Long, Pres. 
538 63rd St., Brooklyn 20, N. Y. 


Est. 1917 Tel.: Windsor 9-8300 














SOL-REX 


REG. US. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 




























N-WeL CUSTOM MADE 





aS or TRANSFORMERS 


More than 20 years of special coll and 
transformer manufecturing for Industry, 
laboratory, research and Instrument makers. 
Built to conform to Army, Nevy and Signal 
Corps requirements. 





















e Units 1 watt to 100 KVA 

e Prompt Service on single or small tots 

e Specialist in special transformers & colls 

e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 





















ELECTRICAL MANUFACTURING 


FOR THAT NEW PRODUCT... 


IPOWIFRY 


Compact, thoroughly engineered Black & Decker motors have 
proved their dependability in over three thousand special appli- 
cations. @ Important in providing the quality of motor perform- 
Td eto Ml at 01-1 Meme aS S dit] lool aod Lleol tame a along 


Nieto aw experience in id small,motor field. @ While our manufac- 


turing fatilities ot yt a Jet aLaL:) ol ewe Mh ae 


he: 
Fe Pp di be glad to talk with 


ea nes 
SNe Me Sys 5. 
OE MEETE LED. %. 
: 


8G. =e: 


THOROUGH ENGINEERING is the pede factor re meade 
ful operation of this de-icer pump motof and many other special 
application motors we have designed for all types of equipment. 





FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 
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What good is a 10.00 raise 
.../f it then costs you *12.00 more to live? 


URE WE ALL want a raise . . . but 
raises today are bad medicine. Bad 
medicine for you. Bad medicine for every- 


body else. And here’s why ... 


Suppose you do get a raise... and a 
lot of others get one, too. What happens? 
The cost of manufacturing goes up. Nat- 
urally your boss has to add this increase 
in cost to the price he asks the retailer. 
And the retailer, in turn, raises his price 
to the consumer... that’s YOU. 


Multiply these hundreds of items that 
everybody has to pay more for by the 
thousands of other workers who want 
raises .. . and by the thousands of busi- 
ness men and farmers who want more 
money for their products... result... 
you and all the others need another raise 
to make ends meet. 


And so it goes . . . wages and prices 
chase each other up and up .. . until 
prices get so high that your dollar isn’t 
worth a dollar any more. 


So what good is a raise if your living 


costs go up even faster? And there’s so 
little you can buy today anyway... 
with most factories in war production. 


Of course it’s hard to give up the lux- 
uries of life... and even harder to give 
up some of the necessities. But this is 
War! And when you think of the sacri- 
fices our fighting men are making... 
many of them giving up their lives for us 
+ «+ No sacrifice we can make should be 
too great. 


So if you want to be able to enjoy the 
good things of life in the peaceful days to 
come ... if you want to speed victory 
and thus save the lives of thousands of 
fighting men... start doing these seven 
things now... 


1. Buy only what you need. Take care 
of what you have. Avoid waste. 


2. Don't try to profit from the war. 
Don’t ask more than you absolutely must 
for what you have to sell . . . whether it’s 
goods or your own Jabor you’ re selling. 





3. Pay no more than ceiling prices. Buy 
rationed goods only by exchanging stamps. 
Otherwise, you’re helping the black-mar- 
ket criminals, hurting yourself and all 
other good Americans. 


4. Pay taxes willingly. They’re the 
cheapest way of paying for the war. 


5. Pay off your old debts—all of them. 
Don’t make new ones. 


6. If you haven't a savings account, 
start one. If you have an account, put 
money in it—regularly. Put money in life 
insurance, too. 


7. Buy and hold War Bonds. Don’t stop 
at 10%. Remember—Hitler stops at 
nothing! 


Use it up . . . Wear it out. dS 
Make it do...Or do without. KEEP 


A United States War message prepared by the War Advertising Council; approved by the Office of War Information; and contributed by the 


Magazine Publishers of America 
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COMMUTATORS... 
SLIP RINGS 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue,. Toledo 6, Ohio 


HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


LeU ee Ue 


ILSCO electrolytic 


BR-R-R! TH copper connectors are made 
| from pure copper strips and 
ILSCO LU 65, tubing. Weight is one-third 
E to one-sixth of cast con- 
nectors .. . but performance 
s is often superior to heavier 
and bulkier cast copper 

¥ alloy connectors, 


Buy conductivity ... 
not weight! 


MAIL THIS caer 
TOD 


Please rush us sample and 
: Hlustrated 32-page catalog. 


| ILSCO COPPER TUBE & PRODUCTS, Inc. 
: CINCINNATI, OHIO 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


MULTI-CONDUCTOR CABLES 


for: AIRCRAFT GUN TURRETS 
RADIO AND RADAR DEVICES 
AIRCRAFT RADIO EQUIPMENT 
GUN FIRE CONTROL DIRECTORS 
SECRET DETECTING APPARATUS 
EXTRA FLEXIBLE APPLICATIONS 
SUSPENDED FLIGHT 
INSTRUMENTS 
COAXIALS COMBINED WITH 
STANDARD CIRCUITS 


@ Comprising the exact size and num- 
ber of conductors, with the proper 
insulation, covering, and shielding, 
each color-coded to match the cir- 
cuits. Cabled together into a round 
cross-section and covered with a braid 
or synthetic rubber sheath—All de- 
signed to meet the exact requirements 
of the device. 


@ B.I.W. offers to design and manu- 
facture any such cables even in small 
quantities for necessities of the war. 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER 
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MASSACHUSETTS 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
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SMALL MOTORS 





for General Purpose 
Applications 


Types — Split Phase, Capacitor, 
Graded Pole, and Direct Current 


Speeds—1100, 1700, 3400 RPM 


Power—1 /80 to 1/20 HP, depend- 
ing on speed 


Veen to 440 A.C. and 250 


Frequencies—60, 50, and 25 cycles 


LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 


dark blue 


COMPACT: 
4 IN. HIGH 
PUL Me) 
ran) 1) 


Sic ae 
1, POUNDS 








Bases—Solid, Resilient or Flange 


with shaft up or down 





Split-phase Induction to 1/3 HP 
Direct Current to 1 HP 

Capacitor to 2 HP 

Polyphase to 2 HP 

Aircraft Motors 

Shell Type to 7 1/2 HP 















5905 Maurice Avenue 
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Mountings—Horizontal, Sidewell, Ceiling or Vertical, 


Efficiency—High for such small powers 
OHIO MOTORS INCLUDE 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 





om ey 
makes the scri layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2963-F North 11th Street, St Louis 6, Me. 
in Canada: 444 Pacific Ave., Toronto, Ont. 



















Torque to 100 oz. ft. 

Shaded Pole to 1/30 HP 

Synchronous to 1/4 HP 

A.C. to D.C. Motor Generators 
to 500 watts 

High to Low Voltege D.C. 
Dynamotors up to 300 watts 


PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 


Send your specifications 
to us for prompt esti- 
mates without obliga- 
tion. 























Cleveland 4, Ohio 
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to output 


a snexy tion cable. 
twice that when using _ 


Steelductor ignition cable which has proved and low tension circuits in radio production, 
| its advantages on the majority of America’s aircraft construction and other vital war needs. 
: fighting planes is typical of the wire and cable Our business has been built by supplying 

advancements Auto-Lite has helped perfect. wire and wire products that solve problems for 

Jontrolling factors for wire and cable vary designing engineers and manufacturers. What- 
greatly . . . limited space, unusual shape, ever you need, unusual shapes, sizes 
weight restriction or cost. Insulation is often or special insulation requirements 

of paramount importance. Butyrate Tape and ... feel free to write us for authori- 

Vinylite are two types being used for lighting tative recommendations. 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO Wire Division ; PORT HURON, MICH. 





TUNE IN “EVERYTHING FOR THE BOYS” STARRING RONALD COLMAN — EVERY TUESDAY NIGHT — NBC NETWORK 
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| = WIRE STRIPPERS 
THE DAY YOU STOP ns aay la 
WAR PRODUCTION... 


how ready will you be 
to begin peace-time produc- 
tion? You will then start a race 
to win post-war orders . . .and 
it will be a race. 





/COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 































































Is your post-war production 
line being planned now? If 
your peace-time products will 
require the use of heated com- 
pounds, melted solder, wax, 
marine glue, Koroseal or 
thermo-plastic resins, then you 
will want specific information 
about Sta-Warm electric heat- 
ing tanks, pots and kettles at 
your fingertip. 





E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on“all types of insulated wire 

P from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insule- 
tion, strip it off and 
release the wire —all in 
ONE simple foot pedal - 


movement. 


You may prefer the help of 
Sta-Warm engineering service 
in planning the most efficient 
way to melt, store, pour, con- 
vey or dispense heated materi- 
als. It’s yours, for the asking. 
If Sta-Warm standard products 
won't fit your needs, then we 
will suggest how a specially 
designed heater will meet your 
problem. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

| Always ready for use. Its triplicate action 
| of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

‘Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
| attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can ~~ the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
| and specifications so we may accurately gauge your needs b 
shipping machine and instructions. 


We suggest, however, that 
you not wait until the day you 
stop war production to get up- 
to-date on Sta-Warm equip- 
ment for heating compounds, 
melting soft metals and glue. 
Write for our new catalog 
today. 


MU 





STA-WARM ELECTRIC CO. 
565 N. CHESTNUT ST. 
RAVENNA, OHIO 
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Send for Circulars and Full Particulars 
All Pyramid E-Z Wire Strippers—including the Colonial, B-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever ‘and Hand Wire 


models—are fully guaranteed for performance as well as mechanica 
construction. 


PYRAMID PRODUCTS CO. 


2224 SO. STATE STREET, CHICAGO, ILL. 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


—<—. — 





ELECTRICAL MANUFACTURING 


Yow’ FOR PRESENT 
AND POSTWAR PRODUCTS 


INVESTIGATE MODERN 
AKRON PORCELAIN — 
High Compress 
Good Electrical Insu 
la) slacken 
OT bal toni -t- Moy a alt) 
Corrosion and Acids 
otc Sah eh lat 
Piel, OTT eraath ay 


Low Moisture Absorption 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
It is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
lose tolerances. 


SET hi 


ation 


Rock-like Permanence 


Diversity of Formulas 


Investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you— 
no obligation, of course. 


Glazed or Unglazed 


AVAILABLE NOW 


quilt 
godt F ILLUSTRATED FOLDER 
. picturing 


the many 
applications 


and es of 
A K RO N 





> 


2725 Cory 


ve., AKRON 14, OHIO 
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Within the boundaries of these two forces lies the great majority 
of spring usage. By what method these varying forces are 
applied depends on individual requirements of space and per- 
formance. Size or shape of the spring is not an indication. Large 
springs may be made to transmit a flicker of impulse —small 
springs can bear the shock of heavy loads. There are many ways 
to exert identical spring force—there is only one way to apply it 
to your requirements. To get correct spring results is the work of 
scientific engineering methods. You find these methods in con- 
stant use at Gibson’s. 


WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue, Chicago, Illinois 
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Boots Nuts were tested on R. H. Macy & Company’s trucks like this one. 


HE above is convincing proof 
T The ALL-METAL lock Is built In here 


that Boots All-Metal, Self- 
Locking Nuts can save thousands of 
dofllars—wherever vibration loosens 
ordinary fastenings. 
Boots Nuts will materially reduce 
maintenance costs by eliminating 
periodic tightening check-ups. 


ROL-TOP. This nut, for the dura- 
tion used exclusively on all 
types of aircraft engines, is the 
type of Boots All-Metal, Self- 
Locking Nut mentioned in the 
above statement. 


Boots are one-piece, all-metal, 
hence unaffected by the corrosive 
action of oil, water and chemicals. 
They can be used again and again 
without accelerated locking loss. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation - General Offices, New Canaan, Conn. 
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MAXIMUM POWER with PRESENT MOTORS 


POWER DELIVERED is determined by transmission units. L-R 
Couplings extend motor life efficiency and maximum delivery, by correcting 
misalignment and endwise displacement, absorbing shock and vibration, 


adjusting to surge, pulsation and overload. 


Electric Steel 
Castings 


Grealer number 
of jaws 


Cushions always 
in sight 
No Shut-downs 
for changing 
OU he 4 hi Non-Lubricated 
nee ils es 
of the ae 
L-R TYPE “C” 


For duties to 806 h.p. Illustrates L-R principle of 


floating resilient load cushions instantly free to de- 
form for every requirement. 


SEND FOR COMPLETE CATALOG 


Shows couplings for every duty and condition 1/6 to 
2500 h.p. Free Selector Charts for quick and easy 
finding. Write or wire 


LOVEJOY FLEXIBLE COUPLING CO. 


Chicago 44, Ill. 


5020 W. Lake St. 


Sealing 


PERFORMANCE AGAINST 


#4 


ae AND COLD 


eee 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 
problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 WaterSt. © © «© «© Cuba, N.Y. 


Ne. 41-B 
with plastic ) 
shell 


Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical No. 1010 


Division! 10 Amp. 


PAT. & 
PATS. PEND. 


with 


T-Rating 


ELLE Ts 


turing Co., Inc 


VALPARAISO, INDIANA 


]Use a SPEEDCRAFT 
WIRE STRIPPER 


for 


Faster and 


Better Wire 


Stripping 
With rugged constructi 
precision adjustments a 
machine tool accurecy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 com 
secutive years. 


Write for complete information—sending wire samples—no obligation 


THE WIRE STRIPPER CO., 


ELECTRICAL MANUFACTURING 


1729 Eastham Ave. 
E. Cleveland, Ohlo 
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MODEL J31A 


‘(for high ombient temperatures) 
400 Cycles, 115 Volts. 
1/100 H.P. Weight 15 
oz. Diameter 1154”. 
Length 22%”. 



















MODEL J31 
(for general applications) 
400 Cycles, 115 Volts, 


1/50 H.P. Weight 15 oz. 
Diameter 11544”. Length 


2296", 


BRE BeaemeeeReee- 


MODELS J36 
AND J36A 
Voltage Generator, 
Weight 20 oz. Length 
3”. Diameter 2 14”. Out- 
put voltage is linear 















MODELS J49 ae6 




















MODEL J31B with speed to within [fe AND J49A pte 
a +1% and voltages are ‘gs 
J : 
" 400 to 1200 Cycles a equol with +1% of 15 Volts, 1/250 H.P. rr ol 





Weight 16 oz. Diameter 
134”. Length 21”. 
J49—60 Cycles 
J49A—400 Cycles 


variable frequency 115 
Volts. 15 oz. Diameter 
11546”. Length 22%”. 


rotation. gt 












J36—From Zero to 5000 R.P.M. 
J36A—under 200 R.P.M. 










MODEL J61 


28 Volts D.C. Torque 
unit. Developes 5 oz. in. 
throughout 90° swing. 
Diameter 134”. Length 
216”. 
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This new alloy is being used by circuit 
breaker manufacturers to build brackets for 
supporting bimetal elements where loss of 
heat would otherwise upset desired action 
«++ may also be used by makers of domestic 
irons and other appliances where support- 
ing members made of this alloy will serve 
as a heat barrier to keep handles cool .. . 
note the following comparative conductivity 
values: 


DP tabbictacvecdsotasvcecccctneuars 100% 
SNE. SESE CORSE EL snc ene se cccbieehs 93% 
ce Suis 6b ye kb eee s son keen « 54% 
Res Sok oes eap ebe ase s en eee 16% 
ee ed ey OEE Ee 15% 
IEEE EWS 6 oo bes nscccceddedcce 6% 
Gienee Bias 772 Alllog. ....ccccccccccecs 2% 


Chace Manganese Alloy No. 772 also pos- 
sesses ... high electrical resistivity proper- 
ties, about 60% higher than most alloys now 
in common use... high temperature co- 
efficient of expansion, twice that of ordinary 
steel ... high vibration damping constant, 
about 25 times greater than steel... it can 
be machined, stamped, drawn, extruded, 
and welded to itself or steel . . . now avail- 
able in sheets, strips, rods and special shapes. 


Complete engineering and research facilities avail- 
able ... “Bulletin No. A-942” giving detailed infor- 
mation regarding Chace Manganese Alloy No. 772 
sent on request. 





wu. AGEco 


Thermostatic Bimetals and So al Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 





Is Excessive Scalloping 





INVESTIGATE THOMASTRIP 


Excessive scalloping in steel often presents many 
difficulties to manufacturers of stamped and drawn 
parts. 

Controlled manufacturing procedure at the mill 
can give you cold rolled strip steel which will min- 
imize these production problems. Thomas inspec- 
tion methods and controlled manufacturing pro- 
cedure coupled with necessary equipment for a wide 





variety of mill practices make it possible to obtain \ 
| unusual characteristics in Thomastrip for your 

specialized production. its 

| Why not investigate now the possibilities of en 

Thomastrip increasing your production and lower. sa 

ing your costs? Sa 

yo 

UF 

bu 

in 

diy 
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mé 

BRIGHT FINISH NOT COATED, SOLDER COATED, ELECTRO-COATED WITH ha 
NICKEL, ZINC, COPPER, BRASS, AND LACQUER COATED—IN COLORS 

The 
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Are you properly 
emphasizing the 


SAVINGS PLAN? 


Wirs the war swinging into owner—or fo his country! the value of continued, 


its tensest phase, now’s the time to Buying War Bonds, holding War planned saving, is the sound- 
emphasize over and over again the Bonds, and keeping wartime sav- ©%t possible foyndation for private 
savings feature of your Payroll ings mounting—all are absolutely enterprise of every sort. 

Savings Plan. To press home to all _ vital. But no one of these is enough We call these bonds War Bonds 
your people the need of building _ by itself. The savings habit must —@nd with their aid we will win 


up their savings—the need of _ be carried over into the years of this war at the earliest possible 
building up their savings not only _ reconstruction which will follow the moment! But they're Peace Bonds, 
in wartime but also in the years war. For if, at war's end, we have too—and, rightly used, they will 
directly after the war. To point out _—‘flash-in-the-pan’ spending, every- Win for their holders, and for all 
that a bond cashed before its full | bodyJoses. The spender loses, you of us, a happy and prosperous 
maturity is a bond killed before it lose, and the country loses! While place in the years of peace to come. 
has given its fullest service to its | a working public, convinced of | WAR BONDS to Have and to Hold. 


The Treasury Department acknowledges with appreciation the publication of this message by 


x Let’s All Back 
ELECTRICAL MANUFACTURING the Attack... 
x with War Bonds! 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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TUNGSTEN 


Pee UNA 
D>. Of industry 
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Gr ELECTRICAL INSULATING 


VARNISHES 


... @fables contacts to go | Insure the Life of 
on the “‘three-shift” standard (i | | Your Electrical Equipment 


Consider the factors responsible for day and 
night production schedules — men with stamina Ae . ; 

and the urge for accomplishment, plus machines os | Pedigree Varnishes are prepared 
and equipment even more tireless than the . . 
operators. Blend, and a mighty war effort re- with the greatest of care to give them 


sults. the ability to do the best known job 


Tungsten in electrical contacts adds the essen- 
tial impetus to the tools. It reduces service 
interruptions caused by excessive oxidation and 
pitting. Replacements, through surface resistance, 
are minimized. 


METROLOY tungsten contacts are designed for 
severe, hard service; extensive use in vital ord- 
mance work proves their ability to “carry on” 
for consumer needs later. Metrolov Company, 
55 East Alpine Street, Newark, N, J; 


MIUSTROLOY 


TUNGSTEN a. 
ta} 


NEAREST TO RESISTANCE-FREE OPERATION 





of protecting electrical parts — from 
oil, greases, acid, alkali, moisture, 
abrasion, or any other hazard to 
which your product may be subjected. 


There’s a Pedigree electrical varnish 
to meet any situation you may en- 
counter. Whether it’s 

for today’s production 

or tomorrow's plans, 

specify Pedigree. 


The P. D. GEORGE CO. 


5200 N. Second St. + St. Lovis 15, Missouri 
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PEAMANENT MAGNETS 


Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNIC® types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 


magnetic control. 


THE ARNOLD ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


and 625 Wat. 


Catalog Upon Request 


Scceeeaeld i form ers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CTY, OKLAHOMA 
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obaing \NINDING PROBLEMS 


Just turn that resistance- voting 
problem over to Clarostat specia 


_ ists. You'll gettwo decades of wind- 


ing experience, outstanding skill, 
and exclusive winding equipment. 
Clarostat ae all wire sizes even 
down to. ” dia. Windings as 
fine as é00 = 7700 turns per inch. 


Round windings up to 11%" dia. 
Flat windings to 14” wide. Con- 

tinuous lengths to several feet long. 
Also string windings—on fibre 
glass, asbestos, cor 

Solving your winding problems is 
our business. Just put us to wor 

for you. 
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A WASTEFUL BROADSIDE from your company 





CAN CRIMP A NAVY BROADSIDE 


Against the Japs 


OU BET IT CAN. For the ammunition 
which our fleet fires reaches its destination 
protected by paper. And the paper you waste 
in an ornate, unnecessarily large advertising 
broadside is just what the Navy and the Army 


need to do their job. 


That's why Uncle Sam asks you to watch 
every company project in terms of USING 
LESS PAPER. Whether it’s a direct mail 
piece or a letter or a paper-board container— 
think of it as a challenge to you and to your 
colleagues. Yes, a challenge to you to see how 


you can carry on your business and at the same 


Use Less Paper Because 


Each 500-pound bomb takes 12 pounds of paper for 
rings, tops and bottoms. 


A fiber container for a 75-millimeter shell takes 1.8 
pounds of paper board. 


Each weapon part must be wrapped in grease- proof 
paper and in waterproof paper. A single shipping case 
of decontaminating apparatus requires 273 square feet 
of waterproof lining paper. 


All kinds of paper are used by the Army, from vegetable 
parchment, .0015 inches thick, to heavy paper board 
and wallboard. 


This advertisement prepared under the auspices of the War Advertising Council 
in eo-operation with the Office of War Information and the War Production Board. 


LET’S ALL USE LESS PAPER 


qu 





time cut down and cut down and cut down on 


your company’s use of paper. 


Remember the whole country is being enlisted \ 
in this drive. You'll be a soldier in a mighty 


army of paper conservers. 


And remember, right now, there’s no home- 


ae ae ee LS 


front conservation job any mcre urgent or 
important than the conservation of paper and 


paper board. 





y 
at 
mee 


If your company or your community has not 
yet organized Paper Conservation Commit- 


tees, why not start them yourself and now? 


Use Less Paper These Ways 


Use smaller type sizes and margins. (Any competent 
printer, in consultation, can point the way to pronounced 
savings by these means.) 


Reduce separators to shoulder height. 





Eliminate top and/or bottom pads in every practical 
instance. 


Make scratch pads from stocks of obsolete letterheads 
memorandum forms, and other unused inventory. 


Cut the weight of paper stocks. (You tell the printer g 
how long you expect a record to endure and he can tell 
you what stock to order.) For 
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S30C 
WIRE STRIPPER 


Q e CLEAN CUTTING 
> @ PRECISION STRIPPING 








yowee LAT TELFUSE 


with an ORDINARY FUSE 










e FAST WORKING 
e EASY OPERATING 




















The Wenco S30C Wire Stripper 

employs a unique patented oscillating blade principle, 
unlike ordinary strippers, assuring a complete and clean 
stripping of insulated covering with single pull of handle. 
This engineering achievement also insures a permanently 
precision adjustment to any wire or fra cable in its capa- 
city range until readjustment is desired. The S30C will 
accommodate fra cable up to 34” dia. stripping clean 
without scratching, marring or in any way injuring in- 
sulation of internal wires. (Model $130 available for cable 
up to 1” dia.) Also indispensable for stripping parallel 





wire and heater cord. Send sample wires and have your ORDINARY FUSE LITTELFUSE 
stripping problems engineered by Wenco. 
Ask for your copy of new Bulletin 1 Gap dennek-ew } seemee cap 


ASSEMBLY. Tube 
ends secure lock 
(Pat.). Ne ce- 
ment. 


MANUFACTURING CO. cemented on. Eas- 


ily loosened. 


i ee UN SE at ol de Eh SS sg ee | i 
Te OUS = DIFS AND STAMPIN: GS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS ment. Blowing 





2 No reinforce- | 


2 Element twist- 
ed at 90° against 
severe vibration. 





time not precise. 


NEW MODEL © HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


3 Mechanically 
polarized. Re- 
sponds to vibra- 
tion. 





3 Mechanically 
depolarized 


against vibration 


4 Unprotected i O0eneeneet 0° 










Readability to 1 RPM per division. 
Guaranteed accuracy well within 





against contrac- 
tion and expan- 
sion. 





takes up expon- 
sion and contrac- 
tion. 






Ye of 1%. Indicates RPM directly on 
the dial without any calculations 
over a fixed period of 6 seconds. 
Negligible torque. Two models with 
ranges 0-1000 RPM or 0-10,000 
RPM, each svitable for double 
rated range. 






















Engineered for TODAY'S 


NEW CIRCUIT 
PROTECTION! 


Extraordinary factors of fuse strength, 
security and precision are now impera- 
tive in ever-widening fields of new and improved 
electrical products. Irreplaceable equipment 
must be conserved. All the specialized resources 
of Littelfuse’s two plants, engineering, design, 
and construction are employed to meet and an- 
ticipate unprecedented requirements. 


LITTELFUSES THOROUGHLY PRE-TESTED 


“Quicker than a short circuit.” 

Every Littelfuse is checked by the latest meth- 
ods and equipment before delivery, for: general 
workmanshi,, internal lineup under X-ray, time- 
current characteristics, resistance, etc. 

Whatever your problem in circuit protection, 
Littelfuse will be glad to help. 





Write for Bulletin No. 715 


HERMAN H. STICHT CO. INC. 


27 PARK PLACE NEW YORK, N. Y 





fe" BOBBINS 


For greater strength—more wind- 
ing area — super - insulation. 














PROMPT DELIVERY 


Any quantity. Ask for sample 
to your specifications. 


PRECISION PAPER TUBE CO. 
ALSO DIELECTRIC PAPER TUBES 
2035 W. CHARLESTON ST tie ae Pee ee Lik 













LITTELFUSE Incorporated 


213 Ong St., El Monte, Calif 4743 Ravenswood Ave., Chicago 40 
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SMART DESIGNING COULD 
SAVE MONEY FOR YOU, TOO 


Wie 


MOTOR 
ENGINEER 


Position open for engineer 
who desires full opportunity 
to develop own ideas on very 
interesting new project. Nec- 
essary qualifications: orig- 
inality, sound knowledge of 
fundamentals, and _ experi- 
ence in electronic motor de- 
sign. Salary open. 


RAYTHEON MFG. COMPANY, 


Personnel Department, 
Waltham, Massachusetts 


These efficient, yet inexpensive artificial shoulders 
save metal as well as money. 


National retaining rings are being used for more 
and more new applications these days when every 
ounce of metal and every cent of cost are so 
important. 


Every shoulder or collar on your machines or on 
your metal products should be examined to see 
how much savings you can effect by using retain- 
ing rings. 

It's expensive to hold a mechanism in place 
with unnecessarily big shoulders or collars, —or 


to temporize with small cotter pins, etc. Let us FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


; a 5: Safety Terminals, Insulated Rectifi end Thyrotron Connectors, 
show you how spring steel retaining rings can do Tube Sockets, iron Core RF Chokes, Quartz Q Polysty natiueh Votes Hish 


a thoroughly efficient job for you. _ tenia, cna Mele Tog Dan, cam A 


Write today for our descriptive folder on 
Retaining. Rings. AP Vea UIA RA MFG.CO. Inc. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wisc., U.S.A. 


— — PROTECT BEARINGS 


save money 
‘ : =o as are peoviding a 
es | ~ able service and complete sa 
and metal ck ; , e with definite economies in oper 
Type XRC Pesto . | iat rs . ~ and maintenance. They modernize y 
(round closed) ill : external) | ‘ae j f equipment, increase your prestige sft 
reduce selling resistance. A 
Oil supply is always visible 
Save time, oil and w 
Reduce bearing failures 
Stop Guessw ~~ s 
Save man-power “4 * 


GRAVITY -OPTO-: WICK 
FEED MATIC FEED WRITE FOR CATALOG 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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CHROMALOX 


_ ELECTRIC HEATING UNITS 


LET SMITH BUILD THEM! 


Smith Coils using the finer sizes of wire, No. 18 to 44, 
have earned an outstanding reputation in many types of 
service. We make all kinds—cotton interweave, paper 
layer insulation, and spool wound. If you have any coil 
problem, or need coils quickly, write or wire us today. 


NATHAN e MFG. 
R. co. 
105 PASADENA AVENUE 


SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 
because they HEAT FOR AIR DUCTS 


Two arrangements of banked Fin- 
strips (strip heaters equipped 
with heat radiating fins). 

Mounted in suitable frames for 
fastening within ducts. 


Upper unit, 340-kw. Unit at right, 


PREHEATER FOR 
COMPRESSED AIR 


A complete uniffready for connecting in pipe 
line. 
Heat supplied by Chromalox strip heaters 
mounted in inner chamber. 
7 Capacity, 30-kw. Outlet temperature, 500 
30 koe eee = . deg. F. 


NNR NEE OPER IEA I 8D 





AIR BLAST 
HEATER 


Used in circular duct, 
or mounted in 
front of fan or 
blower outlet. 
Smaller units can be 
nested within 
® Your inquiries are solicited for all special shapes, sizes and | larger, for higher 
designs. Send us your specifications and our proposal will be temperature. 
furnished promptly upon receipt of print, sketch, model or sample. There are many other methods of heat- 
® Best grade materials, skilled workmanship and technical ex- ing air electrically. Bring your problem 
perience insures the high quality by which Thomas Porcelain a Wiegand engineers. A pencil sketch 
has been known for 69 years. with your letter will help. Chromalox 
64-page Catalog on request. 
® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


eerie | EDWIN L. WIEGAND COMPANY 


LISBON, OHIO 7530 Thomas Blvd. « PITTSBURGH 8, PA. 


NEW YORK e BOSTON A CHICAGO 
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Use ONE Self-Locking PALNUT 
instead of Two-piece Fastenings 


Self-locking PALNUT 
shown aaeee Switchboard 
Light secure P| to panel, 
while secon PALNUT 
holds resistor assembly 
tightly in place. 


* Double Locking Action 


When the PALNUT is 
wrench-tightened, itsarched, 
slotted jaws grip the bolt 
like a chuck (B-B), while 
spring tension is exerted 
upward on the bolt thread 
and downward on the part 
(A-A), securely locking 
both. 


By using a Self-locking PALNUT 
in place of a regular nut and lock- 
washer, you immediately cut cost of 
fastenings in half—reduce assembly 
time 50%—save up to 90% in 
weight—require less space. At the 
same time, PALNUTS keep parts 
tight under severe vibration. 


Self-locking PALNUTS are single 
thread, spring tempered steel lock- 
nuts, requiring only 3 screw threads 
space. They apply with an ordinary 
wrench—or, on fast moving assem- 
bly lines, with Yankee or Power 
Drivers. When tightened, their 
powerful double locking action* 
holds parts tight under vibration. 


PALNUTS are available in a wide 
range of types, sizes, finishes and 
materials. Send details of assembly 
for samples. Write for Palnut 
Manual No. 2 giving data on prin- 
ciple, advantages, application, types, 
sizes, etc. 


THE PALNUT COMPANY 


66 CORDIER ST., 
IRVINGTON 11, N. J. 
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| consent. All inquiries confidential. 


MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the bor number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20. N. Y. 


ELECTRICAL-MECHANICAL ENGINEER 
FOR DEVELOPMENT WORK 


Here is a real opportunity for long-time permanent employment, 
utilizing your talents in research and product development for 
pre-peace and post-war markets. 


Education and training in both electrical and mechanical engi. 
neering will be helpful. Salary depends on what you can do for 
us, present and future. You won’t be restricted in imagination, 
effort or compensation. 


We're a Michigan firm with widely diversified facilities and 
products. Our future should be terrific. We’re young, experienced 
and ambitious. We want associates who are impatient to accom- 
plish big things. Write in confidence. Give experience, draft and 
availability status and personal data. Box A-89. 


ELECTRICAL ENGINEER’S LIFETIME OPPORTUNITY 


A capable electrical engineer for permanent position with a com- 
pany whose post-war future is most promising—whose past half 
century of existence has been most successful. 


We need immediately an able, ingenious engineer for electrical 
design, patent layout and recording. A first-class man whose ability 
will prove his right to increased responsibility and pay—whose 
ingenuity, ability and loyalty merits advancement in permanent 
post-war position with one of the oldest and most stable companies 
manufacturing small electrical and mechanical units. 


You would work in a congenial atmosphere and live in a pleasant 
community 40 miles from Chicago. Submit details of qualifications, 
war status, education, background and experience. Statement of 
availability required. Our organization knows about this advertise- 
ment and all correspondence will be held confidential. Box A-88. 


WANTED — ENGINEER — TECHNICIANS 


Radio, Electrical and Mechanical Design Engineers, Draftsmen and 
Technicians for war and post-war design work. Engineering degree, 
or, actual design experience in Communication Radio, Broadcast 
Receivers, Television and other Electronic Fields is required. Write 
giving full details, education, experience, draft status and salary 
desired. Essential workers need release statement and U. S. E. S. 
Chief Engineer, Electrical 
Research Laboratories, Inc., 2020 Ridge Avenue, Evanston, 
Illinois, Erla-Sentinel Radio. 


MOTOR DESIGNER WANTED 


Designing engineer capable of designing 3 phase motors from 1 to 
50 H.P. Give detailed information, experience, etc. in first reply. 
Box A-87. 


WANTED — WORKS MANAGER 


Long established well known Southern California Manufacturer of 


| Electric Motors and electric power apparatus specialties wants 
| factory manager experienced and capable in this line of work— 
| Post war business prospects excellent—Unusual opportunity for 
| right man—Your present employer will not be contacted unless 
| authorized—Give full details in first letter. 


Box A-90. 


WANTED — MOTOR DESIGN ENGINEER 


Must be thoroughly experienced in design and production of frac- 
tional horse-power motors and generators. Only top-notch men 
considered. All replies confidential and must be complete. Excel- 
lent opportunities—location Southern New England. Statement 
of availability required. Box A-92. 
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po YOURENGINEERS 


“FIGHTING 
EQUIPMENT!” 







ELEecTRI¢c 


KURA 
























































y c ©. 
; 35-18 37th STREET e@ LONG ISLAND CITY 1, N. Y. 
s 
t 
: WANTED -- ELECTRICAL ENGINEER 
: With mechanical training. Knowledge of wire manufacturing pre- 
. ferred, but not essential. Excellent, long post-war opportunities. 
All replies will be considered confidential and must be complete to | 
receive consideration. Our employees know of this ad. Location 
southern New England. Statement of availability required. 
Box A-93. 
{ « 
: ding 
, Are you engineers having trouble fin ame 
an exactly correct — ys you 
' ucts 
r WANTED — ELECTRICAL ENGINEERS ply for wee pre ease for your fu- 
. ° the pow é bs 
Lf Dev : icati penne ts? Then let Wincharger En 
velopment and design work in transformer applications for ture products save you lots 
, radar, lighting, power, etc. Also junior engineers for drafting and gineers help you- They can , 
layout. 100% war work. Excellent post-war potential in research £ time and worries if you need: 
laboratory or sales engineering department. If you are not utilizing . S 
oe skill at present position apply by letter at once. SOLA MOTOR 
LE : r i ; 
CTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Ill _— and shell type motors 
“ag @ Adjustable speed motors 
@ Syncronous Motors — 
Electrical aviation equ'P 
ELECTRICAL ENGINEER @ Rotary sais 
@ Dynamotors and Inverte 
Real opportunity in electrical equipment design and research. @ Motor Generator sets 
Man wanted probably is now design department assistant, experi- Railroad Car Lighting Generators 
, | feed in welding machine or transformer manufacture, and design @ Railr 


of small electrical equipment. Work is on high priority, essential 
products with opportunity to head research and design department 
of small, soundly expanding company. Location—Philadelphia. | 
Age 30-40. Starting salary $4,000 to $6,000. Box A-91. 


: BONDS FOR 
MANUFACTURER'S REPRESENTATIVE 
DESIRES ADDITIONAL LINES 


Established fifteen years in Eastern Penna., New Jersey, Delaware 


VICTORY 
the ten uni aes Pen | Pee 
ers oat era eaweane eoan| er 


ind service. Personnel all'draft exempt. Desire additional lines WINCHARGER CORPORATION SIOUX CITY, IOWA 
‘present and post-war. Box A-80. ! 
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A SMALL RHEOSTAT with B/G FEATURES 


The fact that a Rheostat is small, in no way diminishes the 
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importance of its tunctioning. 


















B 

" B 

Ward Leonard recognizes this and has produced their 4’’ Plate 
Type Rheostat with all the desirable features of their largest 
equipment. It dissipates heat from both sides. The contacts . 
are solid metal blocks for durability. Action is smoothness h 
itself. There are forty-three steps of control. B 
B 

e e 

@ Rheostat Bulletins | 

Ce 

Bulletins are available describing the various Ward Leonard c 

Rheostats. The line is complete including from the small rin c 

Ch 


types up to the heaviest duty, multiple mounted, power driven a 
Ci 
units. Write for data bulletins describing the type of Rheostats} a 


of interest to you. 


Cre 
Cre 
Cre 
Cul 


RELAYS ¢ RESISTORS + RHEOSTATS : 


Electric control (WL) devices since 1892. oS 








WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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ELECTRICAL MANUFACTURING SI ans 
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“HE corrosion resisting — oxidation resisting 
properties and electrical characteristics of the 


precious metals have made them a “must” in © ; 


many parts of the nation’s war machine. 

Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied hy our perfected process of lamination 


with base metals. 


This provides precious 


metal on the exposed surfaces, where it is 
needed, and a base metal alloy hody to meet 
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conditions of service. 

Laminated metals have been our spec 
since our Company was founded, more 
half a century ago, and we naturally e 
this field. We can supply you with | 
metals in sheet, wire, tubing or mam 
parts to your specifications | 
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1/10 TO 100 HORSEPOWER 
r ool Five types of gearhead motors have 
: a ] reduction tatios ranging up to 432 to 1. 
a 


il » You can secure Master 
Gearhead Motors for mount- 
ing in any position because 
Pr Tstosettot ye Tesh Te eT) 

- all-metal lubricant seals 
a are used throughout. 









THE MASTER ELECTRIC COMPANY + DAYTON, OHIO 





- a % Save material and save space om . | 
BP 


with simple, compact, 





integrally built Master 7. 


gearhead motors. ‘ | LN > 
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Available in a wide range a o. =a 
of types including ex- ‘ AY 
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plosion proof, splash ‘ a 
proof, fan cooled, multi- a ii 
speed uni-brake motors ae Pr 


and Speedrangers. ya cf =” | 
Fa oe ie ©. 
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SEVEN THOUSAND HORSEPOWER IN ONE MOTOR 


To drive a mill that rolls 120-inch steel plate, 
up to 2 inches in thickness, takes a motor with 
plenty of “‘guts’’. 

This und teat it. The rotor alone weighs 100 
tons, whirls at a speed of more than 80 times 
a minute. More than 50,000 feet of copper 
wire are contained in its windings. 

This 7,000 hp giant, one of the largest 
motors built by Westinghouse for the steel 
industry, is now helping to turn out armor 


’ plate for America’s fighting forces. 


The chances are you'll never need a motor 
like this. Yet the kind of engineering skill that 
goes into such specialized motor jobs is back 
of every Westinghouse motor you buy— 
special or standard. y:. 

Whether you need a fractional horsepower 
motor or one delivering thousands of horse- 
power, Westinghouse experience can help you 
solve your drive problem quickly—with a 
motor exactly fitted to.the job. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Penna. 


J-21301 


fw) Westi ghouse motors 


See PLANTS IN 25 CITIES... 


OFFICES EVERY WHERE 


This is only one of the many Westinghouse 
general purpose motors available in 
standard and special enclosures. Features 
include choice of sealed-sleeve or ball 
bearings; Tuffernell insulation; dynam- 
ically balanced rotor; rigid one-piece 


frame; 


die-cast rotor; radio-frequency 


tested insulation. 





